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COLOUR & BEAUTY AMONG THE BUTTERFLIES 
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Lo the bright train their radiant wings unfold' 

With silver fringed and freckled o cr with gold 
On the gay bosom of some fragrant flower 
They idly fluttering live their little hour, 

Their life all pleasure and their task all play. 

All spring their age, and sunshine all their day 

—Mrs Barbauld 
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Painting by AIilo \Vi\tfr 
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The favourites of children among the tribes of insects are the butterflies, whose gay, happy colours dancing in the sunshine 
seem to reflect the spirit of carefree youth Identifying them with the key on the back of this page will be fun 
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COLOUR AND BEAUTY AMONG THE 
BUTTERFLIES 

^TSiTHAT a ]oy to be a boy or a girl or a butterfly on a 

V V bappv day of sunslimc and mern» w inds ' While a 
bee IS all business because there is so much to do 
putting ava^ honey for the winter, the butterflies ha\ent 
d care in the world Nobody to look after but themselves, 
h\ ing on an occasional sip of nectar, they spend the livelong 
day flitting and drifting about m the golden air 

It IS the ‘ w ondrous seulptured dust,” the scales on their 
wings, that breaks up the ravs of sunlight falling upon them 
and produces all the beautiful colours and shadings of butter 
flies and moths But how' a gaudy butterfly, like the Kallima 
of India, ever got put together so that the moment he settles 
on a twig and folds his gay wing« be looks like an old and 
withered leaf— that nobody knows Possibly jmu mav b" 
the very bo\ or girl to find out some dav Many Nature 
seciets quite as mj'sterious have been solved by men of science 
who began amusing themselves with Nature’s puvzle pages 
]ust as you are doing this very minute 

From the top to the bottom of the gay cuiving line ol 
butterflies shown overleaf, we see in succession an Amencan 
Swallow tad, a Camberwell Beauty, a Clouded Yellow female, 
a Buckeye butterfly, a Small Sulphur, a Clouded Yellow 
male and a Monarch or Milkweed 
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HERE AND THERE IN THIS VOLUME 



t odd times when you are just loohng for ** something interesting to read,” with- 
out any special plan in mind, this list will help you With this as a guide, you 
may wander through storyland, itsit far-away countries, meet famous people of 
ancient and modern times, renew histor/s most memorable incidents, explore the 
marvels of Nature and science, play games — in short, find whatever suits your fancy at 
the moment This list is not intended to sene as a table of contents, an index, or a 
study-guide For these turn to the Fact-Index and Study Outlines in Volume Ten 


TALES FOR THE STORY HOUR 


1 \ci 

A^^>nocLEs’ Adnentukes with the Lion 2314 

Lo\crri,io\v’s bTOR^ or HiA-nAniA 2568 

Maettrunck’s Story or Tin, Blue Bird 2009 
“ Midstodier Nicht s Dreani ’’ 2732 

Thf Storn or ‘ Paradise Lost ” 2744 

Some AD^E^TDRES op Howler the AIonkid 2781 
How the House Becasie so Shall 2834 

HIGH-LIGHTS IN HISTORY’S PAGEANT 

The Father op the Beforaiation 2389 

Tht Prophet and Creed oi Islam . 2021 

How Man Became Lord of Creation 2631 

From DARK^ESS to Dawn iv Europe 2729 

The Rise and Fall of Napoleon 2860 

SOME FAMOUS MEN AND WOMEN 

Landseer, Celebrated Painter 2130 

Lawrevci: or Arabia 2433 

Leokardo da Vinci, Genius or the 

Benaissanle 2477 

Jhe Three Leopolds oi the Belgians 2470 

Froai Log Cabin to White House 2502 

Lindberqii, Lone Conqueror op the Ati antic 2503 
Liszt, thl Wonderfui Musician 2617 

The Missionara-Enplorer op Airica 2326 

Britain’s Greatest War Preaher 2533 

North America’s Most Famous Poet 2567 

A Boaal Name in France for 1,300 Tears 2572 
Lord Lytton Literary Giant or the lOni 

Century 2594 

The Man Who Mastered Wireless 2634 

■Marie An’toinette, France s Tragic Queen 2659 
Michelangelo, Magnificent Artist op Italy 2724 
AIoliere Great French Pi aym right 2766 

Benito Mussolini Italy’s “Strong Man ’ 2861 

GLIMPSES OF LANDS ACROSS THE SEAS 
Latvia Land or the Letts . 2443 

Lifb in the Land oi Rubber and Tin 2625 

A Stepiing Stone to the East 2628 

The E-mpire’s Granary in Canada 2044 

Mecca Goat op Moslem Pilgrims 2687 

Real Lifb in Romantic Mexico 2718 

The Muhty “Father or Waters 2759 

Mongolia Home or Xoniad Hunters 2772 

HELPS TO HOME-WORK 

Lines Across the Giobe 24 

Putting the Globe on Paper 2650 

7 HE Simple Art of Measureaientt 2702 

Simple Ways in Mdltipucation 2838 

STRANGE WAYS AND THINGS 

’Pht Mysttrious Realm op Magic 2613 

Flashing Bodies in the Heaaens 2713 

ftip Awesome M onder of the 'Midnicht Sun 2732 
■'IlRAGES \ ISIONS THAT VaNIMI 2737 

OcR Jfl- AIirST Xl IGUBOUR IN THE SKY 2796 


SIGN-POSTS TO LITERATURE AND ARTS 

, PACI 

The Mother-Ton gup of Civilization 2140 

Doors that Lead to Wontjerland 2518 

The Louvre — Unria alled Treasure-House 2378 
Great Maker or Majestic Verse 2742 

The Ancient Art or Orpheus 2850 

THE WONDER WE CALL ‘LIFE’ 

A Wonderland Beneath the Waves 2660 

Migration op Birds and A MYrATj; 2733 

Muscles “ Movers ’’ op the Human Body 2844 
Turning the Pages of Nature’s Book 2881 

THE WORLD AT WORK 

Dainty Lace and How rr is Made 2119 

Hom Hides antj Skins Become Leather 2460 
Timber’s Tale from Forest to Factory 2381 
Light and Heat in Tour Pocket 2677 

BIetal Working Today and Yesteeday 2711 

Entracting Wealth from the Earth 2749 

The Art op Steering Ships at Sea 2886 

Men op Mfttle in Ships of Steel 2897 

IN THE PLANT AND ANIMAL WORLD 

The Green Garment op the Trees 2401 

Linnet Cheerful Songster 2307 

Monarch of the Animal World 2512 

The Lynx Stealthy Prowler of the Nigett 2502 
At the Top op the Thee op Animal Life 2030 
Who’s Who in Mon’key-Land 2770 

Man’s Most Deadly Flying Foe 2812 

The Little Mouse as Pest and Pet 2833 

MARVELS OF SCIENCE AND INVENTION 

A Wonderland in a Flash op Light 2490 

Lanterns that Lead Ships to Safety 2494 

The Wonder Machines of Printing 2508 

WoNTJERS OP THE RAILWAY ENGINE 2338 

The Laws all Machines Must Obey 2080 

Meters Machines that Keep Count 2713 

The Wontjerful Microscope and How it Ps 

Used 2720 

Toys that Help the Inaentoe 2762 

The Marvel op Setting our Type 278S 

The Vast and Shinino Solitudes of the Moon 2797 
A Machine that Changed the World 2816 

RAMBLES THROUGH FACT-LAND 

Rules that Qoatern the Human Family 2430 

Leisure A Basic Hujian Heed 2470 

The Metropolis oi the Wohid 2537 

Making and Keeping the Body Healthy 2093 

31BMORY and What it Means 2690 

Milk, the Great Energy Producer 2738 

The Ese op Mon-ey in the World Today 2768 
Monastic Life Past and Present 2784 

Hoa^ the Modern 3Iotoe car Works 2823 
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CAN YOU ANSWER THESE QUESTIONS? 

hnce unntmbeied thousands of questions are answered in each one of our ten volumes, 
'this page IS intended meiely as a sample of the pleasure and instruction that may 
be obtained by discovering interesting facts in this volume and passing them on 
to others in question foim There aie many thousands more for you to draw 

upon as tests in General Knowledge 


P4.GE 

What and \^heie is the Lutine Bell ^ 2535 

Why do some plants “ go into partner- 
ship ” '>■ 2485 

Who was Britain s first Laboui Premier ^ 2418 
Have all lizaids got legs ^ 2530 

Hov can you see the mvisible ^ 2728 

Who were the Nine Muses ^ 2847 

What IS the origin of the term “ luiot ” 
for speed at sea ^ 2553 

What mLissionar 3 '^ ivas mauled by a lion ^ 2526 
What msects give us shellac ? 2424 

What were the first loganberr^’^’s pai ents i 2554 
When does the cuckoo arrive m England ^ 2734 
What mushrooms must you nevei eat * 2850 

Who was the “ Citizen ICing ” i 2576 

What animal can grow a new tail ^ 2529 

l^Oiat Red Indian game is played m gu-Is’ 
schools * 2425 

Who mvented “ logs '' 2555 

Why are we told to “ drink more milk ^ 2740 
What are the movements in a sonata * 2855 

Whj’’ IS hale thread so called ’ 2497 

What colour is a live lobster ^ 2535 

How do bees find the nectar m “ Lady’s 
Shppers ’ * 2428 

How was Elsa’s curiosity pumshed * 2556 

What great poet went bhnd ^ 2743 

What dictator is a blacksmith’s son ^ 2861 

Who ivrote a dissertation on roast pig * 2432 
What fish can hve long out of water ^ 2587 

How are mineral "waters made * 2747 

What love-lorn j^outh gave his name to 
a fiow'er ? 2873 

What creature chews with its claws ^ 2536 

Who designed the Cenotaph in London ^ 2590 
What IS a mirage ^ 2757 

Can you recognize the National Mark ’ 2875 
"Where is the Lansbury Lido ^ 2437 

IVhy are some people called “lynx-eyed 2592 

Why do we hang up mistletoe at 
Christmas * 2762 

How can you go huntmg ivith a camera ^ 2886 
What musician began to compose at the 
age of five ? 2836 

Where is the “ zero hour ” of longitude * 2445 
What Shakespeare character hved m om 
Queen’s ancestral castle ? 2598 

When did motor-cars have a man walking 
m front carrying a red flag * 2817 

How' do jmu find the area of a cucle ^ 2703 

When were matches first sold * 2677 

How do you know whether it is a gnat or 
a mosqmto that has bitten you * 2814 

How does an escalator work ^ 2489 


P\GE 

"Vniich Bntish com bears the pictuie of 


a ivren ’> 2771 

WixseQ and wdiat is the “ Brown House ^ 2843 
What ammal has been known to tunnel 
nearly 100 yds in one mght ’ 2765 

"What poison is used for flavouring icing 2448 
How ^d Machiavelh get such a nasty 
leputation * 2600 

^^^^at bird travels almost from one end of 
the earth to the other twice a j^ear * 2733 

How' do you score in larni tenms ? 2454 

"Why do cart hoises wear brass orna- 
ments * 2617 

Is he the w'orld’s ugliest animal ? 2780 

How' can you distinguish a gunner’s mate 
from a leading stoker * 2899 

How^ can you entei the Royal Navy ^ 2904 

What meat is forbidden to Moslems ^ 2622 

"Why do so many people have the name 
" Smith ’’ ? 2866 

Where aie a leaf’s mouths ? 2464 

How' many toes has a pig on each foot ^ 2632 
In w'hat country is Monte Carlo ^ 2791 

^^^uch leader of the French Revolution 
w'as killed in his bath * 2652 

"What do the Geimans call “ Shockheaded 
Peter ” ? 2520 

"Why do W'e say people of wealth have the 
Midas touch * 2728 

When was the fust wireless message sent 
from England to Amenca ^ 2654 

Fill in the blanks m a piide of , a 
gaggle of , and a watch of 2841 

"Why do leaves fall m the autumn t 2466 

"What IS the difference between butter 
and marganne ^ 2656 

"V^Tiich of our months are named after 
Roman emperors t 2794 

What nationahty was Napoleon ^ 2869 

What 18 the difference hetw'een “ legend ’’ 
and “ myth ” ? 2468 

How do the Mexicans collect pulque t 2721 
IVhose was the first house ht by gas ? 2843 

Why didn’t the hon kill Androcles t 2515 

How many kilometres are there m five 
miles t 2716 

What pirate became governor of a colony t 2804 
"Who painted “ Mona Lisa ’’ ’ 2477 

How many famihes has Mother Mouse a 
yeai t 2833 

Why couldn’t you make a noise on the 
moon ? 2798 

Who founded “ Scientific Socialism ’ ? 2670 

What is the “ synchro-mesh gear-box ’ ’ 2827 


2414 



COLOUR and GRAVURE PLATES and PAGES 

IN THIS VOLUME 


Colour and Beauty among the Butterflies Frontispiece 

Lace of Finest Thread and Exquisite 

Design facmgp 2424 

Lighthouse The Giant Sentmel of the 

English Channd „ „ 2494 

Lighthouse Buth and Growth of a 

Modem Lighthouse „ „ 2405 

Lizard The Frilled Lizard — ■ i 

Mysterious Reptile „ , 2528 

Lizard “ Dragons ” of Today „ „ 2529 

Locomotive How a Giant Six-couplcd 

Express Locomotive Works „ 2538 

Locomotive Monarchs of the Steel 

Highway pp 2545-2552 

London A Short Tour round Old 

London facmg p 2560 

Tower of London from the Thames 
In London’s Two Cities 

London East and West on Londons 

River „ 2561 

Macaw Chattv M'lcau m his Gorgeous 

Feathers „ 2597 

Maeterlinck Stow of the Blue Bird pp 2609-2612 

Magellan The Fearless Sailor who 

Linked Two Oceans facing p 2612 

Magic ' Magical ” Hats to Charm the 

Weather „ „ 2613 


Man The ‘ Dawn lien ” and the 

Cave-Dwellers facing p 2636 

Man The Tamers of A-nimnls and the 

Lake-Dwellers preceding p 2637 

Man's Earlv Attempts at Pictorial Art facmg p 2638 

Marme Life An Artist on the Sea 

Floor „ „ 2660 

Marme Life Some Dnder-water 

Portraits precedmgp 2661 

Midnight Sun Where the Sun Shmes 

aU Night facmgp 2733 

Moon Wonders of the Skv as Seen 

&om the Moon „ „ 2796 

Moon Mountains on the Moon lit up 

bv Snnshme „ , 2797 

Mouse Harvest Mice Playing Pranks 

m the Com , „ 2832 

Mozart Wins the Heart of Rovalty , , 2836 

Napoleon on the Retreat from Moscow „ , 2869 

Nature Study Studying Nature with a 

Camera pp 2877-2880 

Navy ‘ Bntam’s Sure Shield ’ 2889-2896 

Navy Swift Fighting Giant of the 

British Naw facmgp 2900 

Navy Uniforms and Badges of Naval 

Officers „ „ 2901 


WHEN YOU ARE IN NEED OF READY REFERENCE 

In using The NEW PICTURED Enc\CLOPEDI4 as a work of refeience 
Volume Ten ts indispensable As regards its contents that paiticnlai volume t’s 
unique for it is at mice a complete Index to the preceding Nine Volumes, and an 
Encyclopedia in itself Its purpose is font fold, as indicated below 


(1) Through the Year with the N P E Its openmg 
section takes the form of a Calendar of the Year, giving for 
each day all the chief events and matters of mtercst, with 
references to the pages of The New Pictured Facy- 
CLOPEDIA in which full particulars concerning the c\ent, 
personalita , or other interest of the dav may be found 
Ba the intelligent use of this section (a) the voung render 
win Im c the daily dchght of re iding about topics that 
Juac special association with the particular da} of the 
}car on which he maa be making Ins reference, (b) father 
or mother can suggest what would be the most appro 
pii itc rtadmg for the daj and (c) the school teacher can 
set the lessons for the dav with a genuine topical appeal 


(-) Study Outlines This large and imporLint scctioi 
01 tht volume provides a simple method of study vvlucl 
Miould enable anv of our voung renders to become cxner 
HI iwing Tnr Niw Picroni n Enc^cioppdiv ns ni 
mvuiarv mnnunl of home stud} nnd thus what j 
learnf in school miv be nmphflcd nnd more secureh 
Uvea 111 the memorv 


Uioiivancls of rLferento to contents of -Volumes Out t. 


Nme, it records many more thousands of facts in 
biography, geography, historv science, the arts, etc that 
are not mentioned m its nine predccLssots Therefore 
if you look in vain for anj subject m the alphabetical 
order of Volumes One to Nine, turn to Volume Ten nnd 
you wdl almost ccrtninh find it theic 

It If a good plan when using ThE NEK PICTURED 
Encyclopedia m a work of nferenee always first 
to look up any subject in the Fact-Index of Volume Ten 

Thousands of Additional Entries Not onlv aw 

allthcmanv thousands ofstatemenU of fict Hint nppeir 
m the mam bodv of the work carcfullv recorded in thi 
rict-Index for vour immediate reference but inanv 
thousands of additional entries are given m this ovceed 
inglv useful section of our work Bv tin- metliod the 
reading pages of the work are s.vcd from the burden 
of tliousands of brief cross referoncts which tin orclinniv 
incvclopidic method would involve Tliose new ciiln..- 
m the racl-lndcv together with the, Irtastirv of readiiu. 
cmlioditel m Volumes One to ^lllc mike Tm Niw 
iCT^i D iNCinolPDK tflo comprolu>i*>i\( 
clopidic work produced in the, present gemrition inel 
n«urcillv the mo-t rcidabk i.ncv elope di i of its kind 
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Key to Pronunciation 

Most of the subject-headings in The New Pictured Encyclopedia require no special 
indication of the way in which they should be pronounced There are also many for whose 
propel pronunciation it is only necessaty to know which syllable is stressed , in these cases 
the stress is shown affei the syllable, thus A'jax Where further guidance is necessary, the 

follovMHg signs are employed 


ah = a as m father 
aw = a as m ball 
e -- vowel sound m fern, w ord, giil 
curl 

ow = vowel sound in now, bout 
01 = vowel sound in noise, boy 
Unmarked vowels have their short 
sound, as a in hat e m bet, 
1 in hit, 0 in not, u in but 
00 in book 

Marked vowels have their long 
sound, as m hate, be, bite, 
note, tune boon 


Vowels in italics have a slurred or 
obscure sound as in abet 
(a-bet'), lecent (re-sent), 
conform (kon-form'), nation 
(na'shwn), tailoi (ta'-lor) 
th = fiist sound in thing, thank 
th — first sound in the, tli it 
zh = s m measure, leisuie 
g = hard g, as in good, girl 
3 = soft g, as in gem, gingei 

kh = guttural in loch 


List of Abbreviations 

The abbieviations most commonly used in this work aie noted below a much longer 
list of abbreviations often met with m reading or conversation is given in the Fact- Index 

that IS contained in Volume Ten 


A D Anno Dommi (m the year of our 
Lord, of the Chnstian era) 
a m , ante me? idievn (before noon) 
b , born 

B C , befoie Cliiist 
C , Centigrade 
c , circa (about) 

Co , county, company 
d , died 

e g , exempli gratia (for example) 
etc , et cetera (and so forth) 
et seq , et seqvens (and followmg) 

F , Fahrenlieit 
h p , horse-power 


iByidest (that is) 

lb , pound, pounds (weight) 

m , miles 

MS , MSS , manusciipt, manusciipts 
oz , ounce, ounces 
p m , 2>ost meridiem (aftei noon) 

Pop , population 
Pron , pronunciation 
q V , qiiod vide (which see) 
sq m , square miles 
St , Saint 

USA, Umted States of America 
VIZ , videlicet (namely) 
yd, yard 
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'T'HD letter L i>i thought to bo desrended from the ancient Egyptian luero P 
* gKpii representing a Loness .2^ which beenmt the symbol o*" 

wrhen written m a running hand Here wo can already see some rcsembhnco to our 
letter The Fhocnicmns wrote it like this / and called it Lamed, “ ox goad," from its 
resemblance to that object The Greeks called it Lambda and turned it about so 
that It looked like our V up°ide-dowrn, A Romans straightened it out to the 
form we have todaa The sounds I and r, known as the liquids arc very closely 
related In feet, scholars tell us that in Egvptinn, as in some other languages no clear 
distinction was made between them the signs for these sounds being used inter 
chnnecablj There arc peoples, the Chinese for example, who cannot sound the r, 
and these substitute I for r, as when they say vclly for very This use of I for 
r IS known as “ lamhdacism ” The Japanese, on the other hand, substitute r for 1 


Labour, SIikistbv or This Government 
depaitmcnt was established m 1916 to take 
over all the affairs previously under the Labour 
Department of the Board of Trade Its 
activities include unemployment and insurance, 
administered through labour exchanges, fiiendly 
societies, and trade umons , the Industrial 
Court, to deal with claims , and employment 
and traimng of juvenile workers There are 
also special branches for industrial relations, 
statistics, and the International Labour Office 
attached to the League of Nations The head- 
quarters of the Ministry are at Montagu House, 
W hitehall, London 

Labour Movement. After the intro- 
duction of the factory system as a result of the 
Industrial Revolution m the 18th and 19th 
centuries, mdependent handworkers became 
merely wage-earners, completely dependent 
on their employers Competition forced them 
to accept low w'ages, and it also m many 
instances made them endure a workmg day 
of 12 to 14 hours, with un- ,, 
healthy workmg conditions 
When workmg men pro 
tested separately against 
these conditions, they seldom 
gained their demands and, 
indeed, often lost them posi- 
tions Accordingly, workers 
m industrial countries began 
to unite for self-protection in 
trade unions and other labour 
organizations now about 
3,820,000 workers belong to 
registered labour unions in 
Great Britain 
The first trade unions 
were formed in England by 
the tailors and wool-workers, 
who found that they could 
improve labour standards 
only by collective bargaimng 
with their employers Pre 
viouB efforts of labour to or 
ganize had been disi ouraged, 
from as tarl\ as the 14th 
century bj scoies of court 
decisions , and labour umons 


did not receive full legal recognition until 
the Trade Umon Acts of 1871 and 1876 
As labour gamed pow'er through organiza- 
tion, political parties arose in most of the 
mdustrial nations to represent the workers 
in government In England two significant 
movements weie forerunners of later pohtical 
organization of w'orkers The Owenites, fol- 
lowers of Robert Owen (1771-1858), Socialist 
and reformer, sought, among other aims the 
betterment of workmg and livmg conditions 
for the masses , and the Chartist Movement, 
started by the London Workmg Men’s Asso- 
ciation m 1837, urged political reforms Later, 
Soeiahst groups, oiganized locally, sought to 
gam a voice in governmental matters Notable 
among these were the Fabian Society, 1884, noted 
for the number of" intellectuals” among its mem- 
bers, and the Scottish Labour Party, formed 
under the leadership of Keir Hardie in 1889 
When efforts to elect labour candidates 
failed, various labour groups umted to form the 
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FIRST PARLIAMENTARY LABOUR PARTY 

This photograph, taken in February 1906, at the House of Commons, shows the leade-s 
of the first Parliamentary Labour Party They are from left to right Arthur 
Henderson, G N Barnes, Ramsay MacDonald, Philip Snowden, W Brace, Will 
Crooks Keir Hardie, J O’Grady, and David Shackleton 
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LABOUR 

Independent Labour Partv 
in 1893 The trade unions 
and Socialist organizations ^ 

united in 1900 to form the 'y * 

Labour Representation - ^ 

Committee, which became - w"/ \ 

the Labour Party m 1906 _/ ■"* 

In 1924 a Labour govern- jw 

ment took office for the <, B 

first time, mth Ramsav ' 

MacDonald as Prune Mim- ’’ ' > \ 

ster A second one held t “** 7 ^ 

office from 1929 to 1931 BjliL 
Both Australia and New 
Zealand have had Labour 
governments In nearly all 
European countries the " 

Social - Democrats corres- 

Social - Democrats of 6 er- i 

many formed the new s 

democratic constitution in f 

force from 1919 to 1932 
(See also Socialism) Ljlig^ 

Labrador. Patches 
and columns of manv 
coloured lights dance fan ' 1 1 '» a 

tastically in the midnight in her COAI 
sky above the ice-bound ihts young woman of i 

strip of a rugged coast-line costume as the natural 

rising out of a shadowy ® Labrador 

phosphorescent sea “The silver, is coars 

spirits of the dead are at 
play,” the superstitious Eskimo says, as he 
looks with awe at the wonderful spectacle of 
these “ northern lights ” Presently, when they 
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IN HER COAT OF SEALSKIN 
This young woman of Labrador wears a sealskin 
costume as the natural clothing of her country 
The skin of a Labrador seal, of dappled black and 
silver, IS coarse but handsome 
Photo (toora Uaecl el 
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SUMMER ON THE COAST OF LABRADOR 

For the people of Labrador the months of August and September are the busiest of the 
year, as it is the cod-fishing season on which they depend for all that money can buy 
Then, they scatter along the coast, living in tents while they dry, split and salt the fish 

i*holo Ceorg Haeckel 


LABRADOR 

t fade, a fiery dawn breaks 

' ’ ' ' ^ forth m splendour, disclos- 

JH’ ’ ' giant cliffs 

washed by the deep blue 
iceberg-strewn Atlantic — 

bays carve their nay in and 
^^BB[ out between titanic hchen- 

groun locks, white with 
' gulls and other sea-fowl 
^ # This IS Labrador, the most 

Easterly part of the North 
^ American continent, an area 
varying from 10 to 450 miles 
wide along the mainland 
of Canada Although on the 
% mainland, Labrador is a 
dependency of Neudbund- 
1 land In 1927 the Judicial 

I ^Svdr^^a Committee of the Pnvy 
I f^ouncd fixed the bound- 

I between Labrador and 

I ' Quebec, and marked Cape 

Chidley m the north and 
Blanc Sablon m the south 
as its coastal extremes On 
^ this basis the estimated 
area of Labrador is 110,000 
j square miles The estimated 
OF SEALSKIN population is under 5,000 
brador wears a sealskin Labrador IS a lonely land 
lothing of her country of brief summers and cold 
ai, of dappled black and stormy wunters, uerpetu- 
but handsome ,, 1 H -i i iTi l 

„ Haeeiei chillcd by the icy blasts 

that sweep across from the 
Arctic mterior, givmg it an average temperature 
far below freezing point , and its ports are 
ice-blocked until midsummer by the Labrador 

. current fiowmg down from 

the Polar regions Labrador 
is the tow nless, roadless home 
of fisherman and trapper, of 
dog-team and reindeer 
' The Cree Indian trapper of 
the south, the squat sturdy 
_z.^T Eskimo of the north, and the 
scattered gioups of white 
settlers are well supphed with 
'■ fir 6 ''™od, lumber, game, and 

clothmg made of 
skms Nearly all do their 
harvesting in the seas Even 
the trapper, who in wnnter 
kills fox, marten, lynx, beavei , 
otter, minlc, and other fur- 
bearmg ammals, in summer- 
time goes fishing for salmon 
lADOR and cod The English medi- 

■ are the busiest of the cal missionary. Sir Wdfred 
Grenfdl(, .) w.a always be 
remembered for his work m 
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LABRADOR 


LACE 


relieving the suffering and distress among these 
hardy fisher-folk 

The interior has fine forests of firs and birches, 
an enormous quantity of pulp-\i ood, and abun- 
dant iron It also possesses at Hamilton Inlet, 
250 miles from the sea, magnificent water-pon er 
The source of this is the mighty Grand Falls 
(302 feet high and 200 feet wide), n hose roar can 
be heard 20 miles away If these falls could be 
turned to nork, it is said they nould develop 


sufficient energy to operate a large proportion 
of all the factories and railways of Canada 
After John Cabot discovered the coast in 
1497, fishermen from England, France, Spam, 
and Portugal flocked to it, attracted perhaps by 
Sebastian Cabot’s assertion that cod-fish were 
so numerous that “ they sumtymes stayed his 
shippes ” The mterior uas little knonn until 
1S40 An offer by Newfoundland to sell 
Labrador to Canada was rejected m 1932 


DAINTY LACE and HOW it is MADE 

O ne of the most beautiful handicraft products, lace has been to most a 
joy to see and to many a pleasure to make for hundreds of years The 
mam kinds and their characteristics are described here 


Lace. Formerly the production of lace fabrics 
Mas a sloM piocess, demandmg great skill and 
infimte care Also it nas an e\pensive handi- 
craft to patronize At 
the Pans Exhibition in 
1867, for example, there 
Mas a dress of filmy 
lace winch Mas valued 
at £3,500 To make 
the cobM'eb-like fabric 
of this diess 40 Momen 
toiled day after day for 
seven long years 
This IS only one ex- 
ample of the extreme 
costliness of lace, and 
the painstakmg toil 
required m its making 
before the mvention of 
lace-makmg machines 
made possible the mass production of cheap lace 
Today this mdustry is of mammoth proportions 
On these machines many thousands of yaids of 
lace can be Moven m less time than half a 
hundred workers can make a fcM inches of 
hand-made lace of the same pattern Some of 
these machine-made laces are so exquisite m 
beauty of design and perfection of finish that 
it IS difficult for the inexpert to distinguish 
them from hand-made laces 
The lace-makmg machine is one of the 
marvels of the commercial Morld Imagme 
a ma clime carrying on its reels, Mhich are 
placed one above the other, fine threads set 
so close together that a sixpence can only just 
pass edgeMa 5 's betMeen them The poMer is 
turned on, and shining httle flattened bobbins 
dance m and out betM een the close-set threads 
Sometimes they dart SMiftly over one thread 
and under the next , sometimes they stop 
and vibrate rapidly a fraction of a second before 
they go on 

This vibiating movement tMists sometimes 
the Marp threads fastened to the reels and some- 


times the bobbm threads, and the patterns are 
made by these tM isted threads Combs quickly 
press doMn through the threads to the com- 
pleted pattern to make it more compact, and 
more quickly still are up and out of the way 
Sixt'^ pieces of lace are often made at once 

As m the case of so many other labour-saving 
machines, the development of the lace machine 
to its present perfection was a slow process 
In the year 1764 a stockmg Meaver of Nottmg- 
ham, examimng the lace on his wife’s cap, 
beheved that he could make a similar fabric 
on his stockmg machine, and produced an open- 
Meave fabric, Mhich, hoMever, was a kmtted 
fabric made of one thread passmg from one 
end of the frame to the other, and which un- 
ravelled if the thread broke 

This M as improved by the mvention in 1809 
of the bobbm net machme, so called because 
the threads were Mound on bobbins, but it 
Mas only when Jacquard invented his device 
for fancy weaving that floM ered nets and laces 
Mere produced {See Spiniung and Weaving) 
Nearly every design and mesh of hand-made 
lace has been mechanically produced The 
machme-lace mdustry of Europe is carried on 
m Paris, Lyons, Calais, St Gall, Nottmgham, 
and Flauen 

Lace Made m the Home 

Hand-made laces are still made all over the 
Morld, but their production m quantities for 
commerce is confined to France, Belgium, 
Spam, Ireland, Italy, and England Because 
of the infimte care and pams and the great 
amount of time that have to be taken m its 
production, hand-made lace will always remam 
one of the dearest articles of commerce Some 
hand-made laces, it is true, aie produced 
easily and cheaply, but on the most dehcate 
finely wrought designs years of labour may 
be expended 

Hand-made lace is of tM o t 3 ’pes — needle-pomt 
and bobbm or pilloM lace Needle-pomt is made 
with a needle and a smgle thread The pattern. 




LACE 



drawn on parchment, is 
stitched to a piece of heavy 
Imen for the purpose of holding 
it straight Threads, some- 
times three or four m number, 
are laid on the many hnes of 
the pattern and are lightly 
fastened through to the linen 
The entire figuie is then 
worked, filling and open u ork 
mesh by mesh, and when it 
IS completed the stitches hold- 
ing it to the linen are cut and 
the lace comes free 

In bobbin lace, the design 
is drawn off on stiff parch- 
ment, which IS carefully 
stretched over a “ pillow,” a 
round or oval board stuffed 
to form a cushion, and placed 
on the knees of the worker 
The pattern is picked out 
along the outline of the draw- 
ing, and small pins are stuck 
at close intervals Around 
these pins threads wound on 
bobbms of varying size are 
twisted and crossed to form 
the various meshes and open- 
mgs The pattern, or “ gimp,” 

IS formed by interweaving a 
much thicker thread Needle- 
point lace IS the heavier lace, 
and has the appearance of 
greatei strength, but pillow 
lace is very supple and is 
prized foi the m ay it can be 
draped SPECIMENS 

It IS geneially agreed that The upper strip is an 
lace, as we understand it to- “ " Point de B 

day, was first made when 
Europe, emergmg from the severe and formal 
Middle Ages, began to bedeck itself m a graceful 
and beautiful manner, although specimens of 
woven fabrics of lace-like character have been 
found m the ancient tombs 
During the first two centuries of lace-makmg, 
men used more lace on their dress than women 


SPECIMENS OF OLD LACE 
The upper strip is an old specimen of the style 
knovra as " Point de Burano," while the lower is 
of Brussels point, sometimes called English point 


It was used for ruffs, cuffs, 
collars, scarves, and cravats, 
while ruffles of lace at the top 
of heavy boots were not un- 
usual The most famous laces 
of this eaily time vere those 
of Vemce, Rlilan, and Genoa 
Vemce was celebrated for her 
points, and Genoa and Milan 
produced almost exclusively 
pillow laces Such lace as 
was woven in the 16th and 
17th centuries cannot be 
made in a commercial way 
today The modern hand- 
made lace IS often more 
artistic m design, blit it can- 
not be compared m fineness 
of execution and thread uith 
the old pieces preseived m 
libraries and museums 
As the mdustry developed 
in those early days, the 
workeis broke away from the 
stiff geometrical designs 
which mark the early laces 
The various towns of Italj, 
France, Belgium, Spam, and 
elsewhere, sought to make a 
product of exclusive pattern 
that V ould gam them prestige 
m the few great centres of 
commerce of that da3' This 
explams the vaiious names 
that nere given to types of 
laces hundreds of j'eais ago, 
and which still pel sist Today 
' old lace practically any of the famous 
specimen of the style patterns can be imitated by 

« UiUd EnSrsh°pomt* “achines, and lace curtains 
are treated with improved 
dyes produced by the industnal chemist 
The better-knowm hand-made laces are 

Alencon A line needle-point Uce nimcd from tlie 
town in which it was hist mide It has a closeness 
firmnesa and evenness not found in any other point lace 
Brusieh Be^t-known variety is an appliqiu lace 
— a lace mide by sewing completed patterns on a 
band-made or machine-made net 
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FIFTEEN FAMOUS TYPES OF HAND-MADE LACE 



1 This 19tli century Saxony gnipure in black silk is typical 2 
The Maltese coss characteristic of Maltese lace is seen at the 
edge of this collar of cream siU 3 Most delicate of bobbin lace 
IS Chantilly 4 A drawn-work motif is used in this Mexican lace 
of alve thread S This bobbin lace of Milan is made as seen in 
picture 6, showing a girl of Valencia Spain at work with bobbins 
and pillow 7 Getting made with a long steel bobbin adorns this 
cobwebby handl-erchief 8 English needlepoint or point d’Angle- 
terre of the t7th century, forms this bit of church lace showing 
the temptation of Adam and Eve 9 Venetian pomt lace, made 


With a needle is the strongest and most beautifully designed of 
laces 10 Belgian duchess lace, 19th century, edges this hand- 
kerchief II A strip of Irish camckmacross or cutwork lace 
It IS embroidered hnen, cut out and loined with lace st tches 
12 The nativity is shown in German Iddi centorv filet 13 The 
double eagle m this 18th century Itahan lace is worked with bob- 
bins, the edge is needlepoint 14 A Spmush altar frontal in filet, 
early 17th century tells the story of David and Gchath in four 
active scenes, with the kiUing of the giant plainly visible IS 
As interesting design is worked out in German bobbm lace< 
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Here a skilled operator is fastening together into an endless chain strips of cardboard which he has punched according to the design 
furnished him by the lace draftsman When ready the chain will be run through the lace machine to control its action Each hole 
governs a needle in the machine, and the needles, by shifting threads and regulating the tension upon them, produce the pattern 



The chains of white strips are the cardboard “controls,” punched and in place ready to regulate the play of needles within the 
machine This control is exercised through steel “droppers" which penetrate the holes as they pass by, and which are connected 
through a complicated mechanism with the needles You can judge how complex this control is, from the fact that in machines 
such as these there are 32,000 droppers at work, transferring the “messages” of the cards to the threads 
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THE MACHINE STARTS— AND OUT COMES THE LACE 



After all the preparations are complete, the power is turned on and the lace commences to appear on the long roller as yon see 
here Tmy deedles set like porcupine quills on the roller, catch m the lace and keep it from wnnkling and stretching Once the 
machine is going, it will produce sixty yards of lace with a total width of 224 inches, in sixty hours 
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LACQUER 



SUPERB EXAMPLE OF CHINESE LACQUER WORK 
In most of the arts requiring great patience and attention to the minutest detail, and in those involving difficult processes that 
need great care, the Chinese are supreme An example of typical Chinese industry and ingenuity is this magnificent screen of 
lacquered wood , it is decorated on both sides with incised ornament, painted and gilt on a black ground, and this side shows 
a mountain scene illustrating some old Chinese legend The height of the screen is 8 ft lo ins , and its width zi ft 

rictonn <t iliurl Mtuciim 


Clun]/ A plaited laoe made in silk Imcn, or cotton 
The patterns are mostly birds, animals, or flowers 
FM Lace A darned net lace 

Irish ' Chiefly a point lace made at Limenck entirely 
by the needle with very small meshes 
Honiton Pillom Made m Honiton, Devonshire, relo- 
brated for the beauty of its figures and spngs 

Valenciennes A solid and durable pillow lace having 
the same kind of thread throughout for ground and 
pattern The most beautiful of all French pillow laces 

Lacquer and Shellac Nearly everyone 
lias seen those highly pohshed boxes, trays, cups, 
and other articles called lacquer-ware The 
shiny black or red finish was produced by some 
painstakmg Oriental, by one of the longest and 
most skilful of all artistic processes He covered 
the wood with cloth or paper, brushed on the 
lacquer, and, when it was dry, carefully rubbed 
it down with fine charcoal and water Possibly 
18 or 20 preliminary coats of lacquer were 
apphed before the box was ready foi decoratmg 
ivith colours or inlaymg 

This kmd of lacquer, which dries so hard that 
even hot water will not soften it, is made from 
the “ lac ” or sap of the varmsh tree {Rhus vei nici - 
fera) The tree grows abundantly in Chma, 
where the art of lacquermg was discovered more 
than 3,000 years ago The Japanese borrowed 
the art from their neighbours, and imported the 
varmsh tree, which they cultivated in large 
gloves Their artists so surpassed the Chmese 
that by the 17th century lacquermg was known 
as “ japanning ” m England Enghsh cabmet- 


makers produced japanned screens and chairs, 
but these were far inferior to real lacquer-ware 
The Japanese, besides lacquering furniture 
and even their temples, produce some exquisite 
work on figured vases, gold and silver trays, 
leather boxes, and other decoiative objects 
The characteristic Japanese lacquer-ware is the 
gold or silver fimsh In China, however, carved 
lacquer has been the object of greater attention, 
and the Japanese have never really competed 
m the best of this type of work The Chinese, 
too, use far more brilliant colouis, while they 
developed the use of iridescent sea-shells also to 
a greater extent than the Japanese In both 
Chma and Japan lacquering is now declining 
The lac from which sheUac is made is totally 
different from the lac used in making lacquer- 
ware It 18 a secretion from the bodies of 
tiny reddish scale insects, each individual being 
smaller than a pm-head The msects are called 
lacs (UoccMS lacca) from Hindustam “ lakh,” a 
hundred thousand, perhaps because it requires 
thousands of them to produce even a small 
quantity of shellac, perhaps because the msects 
are themselves so very numerous 
Shellac is used m making gramophone 
records, and as size or stiffening in felt hats , 
it holds the bristles in your hairbrush and the 
glass electric hght bulb m its brass base , it is 
widely used m seahng-wax Toothbrush handles, 
imitation ivory todet articles, bilhard balls, and 
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LACE-MAKING IN AN ENGLISH VILLAGE 

L ace making is one of the oldest of village industiies, and 
the pillow lace made m the cottages of Buckmghamshiie and 
Bedfordshire is world-famous This photograph shows a piece 
of Buckmghamshiie lace being made by an expert worker Across 
the pillow a perforated parchment pattern is stietched In the per- 
forations pins are placed, and the threads, nound on bobbins seen 
hanging donui on the side of the pillow, are worked round the pins to 
leproducc the pattern Beside the lace-makci is the machine used for 
M mdmg the thread on the bobbins Many of the parchment patterns 
used m making these laces are 200 or 300 years old and have been 
handed down from mother to daughter for many generations The 
bone bobbins on uhich the thread is nound are often elaborately 
carved, and the older specimens are greatlv valued bv collectors 
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LACQUER 

mouthpieoes and receivers of telephones contain 
a poition of s> lellar Huge quantities of it are 
nstd annucill} in electncal woik, piini ipall> at a 
binder and insulator, and it goes into oilcloth, 
glue linoleum, cements, certain kinds of mlt, 
shoe diessingb, and varmshes for paper, and 
leather and furniture polishes Unhke Japanese 
lacquer, shellac varnish is not suited to withstand 
water, which turns it white 
Shellac makes a smooth, glossy coating when 
properly applied, and is widely used on floors and 
other surfaces where a qiuck-drymg, tough, hard 
finish IS most commonly desired 
In India, Burma, and Siam these httle lac 
insects, m compact colonies of many thousands 
of females and a few males, attach themselves 
to the tender shoots of the fig and certain 
acacia trees, and suck the sap with then- tmy 
beaks They give off through their pores a 
resmous substance which hardens when it meets 
the air, and forms a protective shell about the 
lacmsect They afterwards become 
glued to the twig by this super- 
fluous excretion, and after a tune 
die, forming with then bodies httle 
domes over their myriads of eggs 
Generation after generation dwella 
upon the same twig until it is 
enveloped m a coatmg often half 
an inch thick This substance, 
gathered and refined by the natives, 
is what we call shellac 
The natives cut twigs that are 
coated with these bumpy shells to 
a depth of an inch or more, or 
they scrape off the shells, and m 
this form lao is called stick-lac 
They break the stick-laomto httle 
pieces with a stone hammer, and 
wash it thoroughly to remove the 
natural red colour, which m ancient 
times was used to dye cloth, and 
which lb the true “ lake ” of the 
artist’s colour-box Cheap anihne 
dyes have now partly replaced this 
primitive product (See Dyes) 

The lac is now anything from a 
dark to a cleat golden yellow, and 
this is raw “ shellac " Native 
women and children spread it out 
on a drymg mat and walk bare- 
footed through it, turmng it over 
and over in the sun to dry It is 
then poured mto a narrow , sausage shaped cloth 
bag, which is twisted over a charcoal fire until 
the warm lac is strained through the cloth on 
the w etted stone floor There it is stretched mto 
thin stiips Sometimes it is dropped on the 
floor m little round cakes and stamped with the 
maker's uutials In this foim it is called 
" button lac ” It is now read}’ to be packed and 



LACROSSE PLAN 
Here is a plan of the held of play 
and the positions of the players 
These are (il goalkeeper (2) point, 
(3) coyer point (4) third man , 
(S)and(fi)defence fields, (yjeentre, 
(8) and (9) attack fields, (10) third 
home, (iz) second home, (12) 
first home 


LACROSSE 

shipped to the western world, where more than 
half the total supply is marketed Besides 
being used with other mgredieiits in the products 
mentioned above, shellac itself is used for orna- 
ments, bemg dyed m a large variety of colours 
Two crops of stick-lac can be harvested each 
year The natives mduce the insects to spread by 
tymg a few twigs coated with lac eggs to other 
trees, where the young, upon hatching, immed- 
iately shift for themselves and start new colonies 
Still another kmd of lacquer — ^the kind that is 
used to produce a quick-d^nng finish on motor- 
cars and furmture, and is called cellulose- 
lacquer — ^is made from cotton that has gone 
through a complex series of chemical treatments 
(See further the article on Cellulose) 
Lacrosse. (Pron lah-kros') Although, 
especially if you are a girl, yon may have played 
this game m England, you would have to go to 
America to see it really played at its best For 
of all the games now played m the Umted States, 
there is probably none that is so 
truly American as the game of 
lacrosse Even before the £scovery 
of America this was the favourite 
game of the most active tnbes, 
who used it as a trammg for war 
As played by the Indians there 
were sometimes several hundred 
persons on a side The goals were 
placed half a mile or farther apart, 
the size of the playing area w'as 
almost limitless, and games some- 
times lasted for many hours 
“ BaMatdway ” is the name that 
the Ojibway Indians gave to the 
sport Lacrosse is the name given 
to it by the French colonists, since 
the stick used remmded them of 
the ‘’crosse,” or bishop’s crosier 
They soon learned the game from 
the Indians and orgamzed its rules 
The game became very popular 
among the whitfe people, and 
was for many years the accepted 
national game of Canada In that 
country, as m the Umted States, 
it has been developed as a game of 
the most strenuous and exacting 
type It IS a game that demands of 
the player great agility, speed, and 
endurance, also skill and dexterity 
mhandlmg his “stick ’’ The game 
was introduced into the British Isles m 1876, 
and achieved a fair measure of popularitj, 
but IS still plaved principalU in girls’ schools 
though an English Lacrosse Association evists 
Lacrosse is played with a solid rubber ball 
2^ inches m diameter, which is caught and 
carried in or thrown from a “ crosss,” 3 to 4 
feet long and not more than a foot across. 
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Sjiort <l Cenerat 


EXPENDING ENERGY AT LACROSSE 

Here you see some English players at one of America’s 
greatest games, lacrosse The “ crosse ” is the curiously 
shaped stick with a net which is used for this game, and 
their heaTiIy-padded hands show that the players are pre- 
pared for a certain amount of injury 

shaped like a fish-hook, with the curved part 
filled with a strong nettu^ of raw-hide or catgut 
The ball is caught and throivn from this 
nettmg, which extends half-way up the handle 
of the stick The player usually places one 


hand on the end of the stick and the other round 
the middle near the netting The playing field 
IS about 120 yards long, with a goal 6 feet 
square, like a hockey goal, at each end 
There aie 12 players in a te.am, and the general 
pnipose is by running with the ball, throwing it, 
or passing from one player to another to carry 
the ball to the vicinity of the opposing team’s 
goal and throw it into the goal It is a foul for 
a player to touch the ball or anothei playei with 
the hand — except for a goal-keeper, who may 
not throw the ball, but may stop it by hand A 
player may run inth the ball, as far as possible, 
but opposing players may knock the ball out of 
his stick or run in front of him and “ check ” 
him ivith their bodies In lacrosse there is no 
“ offside ” rule as in other similar games, nor 
IS the ball out of play vhen it has passed behmd 
the goal-line outside the goal 
L.a.dy bir d. You all know this little beetle, 
for it IS one of the commonest of all our insects 
But j’ou can never tell whether it is reaUj’ 
a “ lady ” by 3ust looking at it, for both male 
and female look exaetl}’^ alike ' 

We have in England many species of lady- 
buds, all of them beetles of the family Coccmd- 
bdae, and many of them belonging to its chief 
genus, Cocctnella Most people thi^ of them as 
little, rounded, red-backed insects uith black 
spots, but they vary a good deal really Some 
of them confoim to the type, at least when they 
are normal , a good example is provided by the 
two-spot ladybird, which has ordinarily just 
the two spots, one on each wing-cover (See 
Beetles) But sometimes these two black spots 
are so large that the beetle looks as if it were aU 
black, mth two little red markings And at 
other times the spots can hardly be seen at all, 
and the beetle looks entirely red 
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_ , the LADYBIRD IS ONE OF MAN’S MOST USEFUL INSECT ALLIES 

ora “ microscope, with its wings and leg^alPspread out The 

Sfev wdl ^ ^ f ladybirds collected by an American entomologist for export to some locality where 

they will be - fifiM.ng ap.^t a plant pest, probably one of the varieties %f green-fl'y or simZ crea^rrs on 
wnich ladybirds feed The small sack must contain thousands of the tiny creatures 

Photo, J J iKiriJ Etl A 
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LADY’S SLIPPER 



JI H Crau/Drd 

ALL-TOO-RARE LADY’S SLIPPER 


Here is one o! our rarest ffovrers, but one that would be lor commoner were 
It not for the greed of collectors who uproot specimens whenever they 
come across them It is a member of the orchid family, belonging to a 
genus which occurs m many other countries , the curious shape of the 
, lip explains why it is called " lady s slipper " 


Besides the two-spotted species, 
our other very common ladybird is 
the seven-spotted , but there are 
others whose spots number as many 
as cwenty-four Some of these are 
black with red spots, some are yellow 
with white spots, and one, the eyed 
ladybird, the biggest of all, has black 
spots, each surrounded with a 
yellowish ring, on its red wing-cases 
All the ladybirds are most useful 
little creatures, for they spend their 
time, both as larvae and as adults, 
m de vourmg harmful pests, chiefly the 
aphids or green-fly which rum our 
roses and similar species (See Aphis) 

So good are they at this that, in 
certain parts of the world, mdhons of 
ladybirds are collected and bred everj 
year, and then sent by post to other 
parts where their enemies are domg 
particularly well 

It IS quite easy to collect the 
grown-up ladybirds, for m ivmter 
they assemble in great numbers, and 
take shelter behind the bark of trees, 
in cracks m the rocks, or frequentlj 
in the ivmdow frames or m nooks and 
cranmes in the garden shed or out- 
house Herethey pass the w inter,and, 
were it not for the man who comes 
round and collects them, they would 
certainly die off in laige numbers m 
the cold weather But those which 
survive lay their eggs m the sprmg, 
and from these hatch the larvae 
These larvae are funny httle greyish 
or greenish creatures, soft and as un- 
like their parents as you could imagme, except m 
one thing and that is their diet For they get 
thiough a great number of aphids every day, 
seizing them in their strong jaws and suckmg 
out their inside juices If you examine a spraj 
of a rose-tree where there are lots of ladybirds 
at w ork you can see the empty skms of the aphids 
hung till around, with the ladybird grub happih'^ 
eating away in the middle When it is full- 
grown, this giub tin ns into a rather soft, 
cuiious-lookmg pupa, attached to the suiface 
of a leaf , often you can find these pupae on the 
loaf, and you can tell them by the way they flip 
to and fio if you touch them From the pupa 
emeiges the adult ladybird, soft and pile in 
colour at fiist, but giadually hardcmng and 
then Axing aw ax In a year when there are 

laige numbers of aphids the ladybirds breed 
xen rapidlx, and there may' be seveial genera, 
tions m one summer 

Lady’s Slipper. This is one of the rarest 
of ill our Biitibh wild tloweis, although at the 
''line Unit it, and its lolations, aic among the 


most popular of all orchids for mdoor cultiva- 
tion Its name refers to the curious third petal 
of all the orchids of this genus, Cypripedtum , 
instead of bemg, as in most common orchids, 
thrust forwards as a flat hp, it is curved round 
and inwards on both sides, to form a sort of 
vessel which suggests a miniature slipper 
The English lad\'’s slippei x\as at one time 
less lare than it is now, being found in many 
localities m deep, moist woods in the limestone 
districts of the noith of England But the 
gieed of collectors began to reduce the plants, 
and they were wnped out in many places a few 
years ago Now there are only' one or two spots 
in all England where the hdy s slipper grows 
xxild, and even there its existence is tiiieatencd 
The flowers of this species arc green and x allow, 
on slender xet stiff stems, wrapped louiid with 
typical orchid leaxes, smooth and pile green, 
with xeins running lengthwise and paiallcl 
In North America there are several species 
of Indx’s slipper, the best-knowm liting the 
yellow lady ’s shpper, C pubcscens This species 
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LADY’S TRESSES AND MANTLE 

These are two of the most attractive of the flowers of later 
summer The lady’s tresses, a member of the orchid tribe, 
IS found on hills such as the South Downs, while the lady’s 
mantle is also found in hilly districts, chiefly in the North 

Diotos £ J BetlfOTd H 

has a pale yellow pouch, topped by long narrow 
tuisted petals and sepals of greenish-yellow 
streaked with purple oi brown, while converg- 
ing toward the lip of the pouch are parallel 
purple hnes, that guide the bees to 
the banquet of nectar within The 
pink lady’s slipper, or moccasin flower 
{Cypnpedtum acauk), is one of the 
most charming of this genus Rival- 
hng its exquisite beauty is the lovely 
“ showy,” or white, lady’s slipper 
{Cyprtpedium hirsutum), which makes 
its home m the most inaccessible 
suampy places m rich mossy woods, 
where the flower-lover may find it 
from June until September 
Two flowers which you may confuse, 
in name, u ith the lady’s slipper are the 
lady’s tresses and the ladj^’s mantle 
The fiist of these is an orchid, though 
very different from those we have just 
been considering You may find it on 
the limestone lulls indeed, but these 
will be the limestone of the south, 
namelj’^, the chalk downs The lady’s 
ti esses {Spiranthes autumnahs) is a 
little plant, mth a single, pale green 
flowering stem, on which the flowers 
aie twisted and arranged spirally 
Among the long grass of the downs, 

3'ou maj’ often have difficulty m 
discovering it at all 
The ladj^’s mantle, however, is quite 
different To begin mth, it is a mem- 
ber of a different natural order, and it 
IS best knowm by its singularly lovely 
leaves These are round m general 
outline, lobed, with a finely and 
evenly serrated margm The flowers 


LAFAYETTE 

are very minute, greenish or yellowish m colour, 
devoid of petals, and very numerous, produced 
at the tops of quite tall stems This is a meadow 
plant, fond of a rather damp but slopmg or hilly 
site Its scientific name is AkJienalla vulgaris 
Lafayette, HIaequis de (1767-1834) 
By birth Lafayette belonged to one of the 
old noble famihes of France When he ivas 
19 and a captam m the French army the 
news arrived that the American colonies 
had declared their mdependence of England, 
France’s ancient foe “ At the first news of 
this quarrel,” Lafayette afterw’ards wrote, “my 
heart w'as emolled in it ” 

So he disobeyed the commands of his king and 
his angry father-m-law, purchased a ship, and 
after many difficulties sailed foi America He 
offered to serve without pay, and Congress gave 
him the rank of major-general 

Lafayette’s services w’ere of mestimable value 
Very important was his influence in mducmg the 
French government to sign a treaty of alliance 
with the colomes, in 1778, wnthout which they 
could not have won the w^ar 
Lafayette’s love for hberty naturally led him 
to be one of the liberal French noblemen who 



LAFAYETTE IN PRISON 
Failing to stem the violence of the Jacobin French revolutionaries in ivoi 
Lafayette rode into the neutral territory of Liege, where he was seized an 
imprisoned by the Austrians He was released by Napoleon in 1797 Ihi 
contemporary engraving shows the great patriot with his captors, who at 
riveting his shackles upon him 

British Uuseum 
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favoured the Revolution of 1789 m hia own 
country On the day after the storming of the 
Bastille he was made conimander-m-chief of the 
new National Guard organized to safcguaid the 
Revolution It was he who proposed for the 
Revolutionary armies the famous tricolour— 

" the red, white, and blue ” 

Lafayette rescued the queen from the mob of 
October 5, 1789, and issued ordeis to stop the 
king when he sought to flee to the hostile armies 
outside Franco But gradually he became dis- 
mayed at the grow mg excesses of the Revo 
hition As the head of an army raised to defend 
France against Austria he planned to overthrow 
the Jacobins and suppoit a limited monarchy 
He was therefore proclaimed a traitoi, and to 
escape ariest and the guillo- 
tine he fled to Belgium, 
where he was impiisoned by 
the Austrians until Ins release *• 

was obtained by Napoleon 
Lafayette took no part in 
public affairs until after 
Napoleon’s overthrow When 
the restored Bourbons 
attempted to restore the old 
absolutism he led the opposi- 
tion, and in 1830 took part 
in his thud revolution as 
commander of the array of 
National Guards that drove 
Charles X from France and 
placed on the throne Louis 
Phihppe, " the citizen-kmg ” 

La Fontaine, Jpan 
nn (1621-1695) Strangely 
enough, you wull probably 
know the famous fables of 
La Fontaine better m their 
native French than in an 
English translation, for they 
are among the few really 
popular books one meets at 
school In them you may at 
first be surprised, not so 
much at their author’s knowledge of humanity as 
at his keen perception of the reahties of wild 
Nature But when you read the tale of his 
hfe, this IS more easily appreciated 
For La Fontaine was the son of the ranger of 
the forest of the duchy of Chateau-Thieriy in 
Champagne, where he was bom July 8, 1621 , 
he succeeded to his father's rangership in 1647 
From about 1660 he hved chiefly in Pans, where 
he died, April 13, 1695 It was comparatively 
late in life that La Fontaine turned to literature 
Having secured an mtroduction to and a pension 
from Fouquet, the chief literary patron of the 
age m Prance, he began to write hght verses 
and translate some of the less edifying classical 
W'orks But his first valuable work, the first 
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volume of his “ Contes,” did not appear until 
1664 though three , years earlier he had produ ced 
the well-known “ Elegie au\ Nyniphes,” and in 
1663 his “ Voyage en Limousin ’ In 1668 came 
a second senes of “ Contes,” and the first su 
boolvs of the famous Fables winch were to prove 
their author’s most endunng monuments , a 
second senes followed in 1679, a third m 1693 
Among his contemporaries the Fables were 
highly appreciated , La Fontaine passed from 
patron to patron and salon to salon with ever- 
increasmg popularity, and in 1684 was elected 
a member of the French Acaderav Unpractical 
and ingenuous, he had a genius for friendship, 
and with Moliere, Racine, and Boileau formed 
a quartet notable in literar}'^ history 


La Fontaine is, with Mohere, the most widely 
read French writer of the 17th century His 
Fables give equal dehght to the child as fairy- 
tales, and to the man for their subtle reflections 
on human character , rendered in wonderfully 
easy and varied verse, they are regarded as 
among the glories of French hterature In them 
La Fontaine demonstrates a deep knowledge of 
Nature, and a deeper perception of the ivorkinvs 
of human hearts and minds ° 

Lagerlof, Otth-ia Louisa Selma (Pron 
lah -ger-lef ) (Bom 1858) The big forests, rough 
rocks, and merry rivers of south-w estern Sw eden 
am poor in wealth, but they are ricu in dreams 
There, among tales and legends which the cen 
tunes have woven like mists about the lakes 



LA FONTAINE’S FABLE OF KING LOG AND KING STORK 


Heie IS an illustration, by J j Grandville, o5 La Fontaine’s fable in which the stork is 
made king over the frogs At first the old log in the foreground was their ruler, but 
as he did nothing they grumbled When the fierce frog-eating stork came among them 
as their new king, however, they soon found that they were much worse oft than before 
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and valleys, a delicate girl caught these dreams 
and by them changed the fcommonplace region 
into fairyland With an art all her own, Selma 
Lagerlof carries us mto far fantastic worlds, 
where through strange eyes we catch ghmpses 
which give daily happemngs a meamng we quite 
miss in the busy workaday world She speaks 
to both head and heart Her fancy clothes 
facts m magic raiment, but never hides them 
To make a school-book she called to her 
aid the elf of Northland myth Together they 
seated the boy Nils on the back of Morten 



SWISS LAKE-DWELLERS RETURN HOME AFTER THE HUNT 
The lake-dweller$ of Switzerland, living on shallow shores, built whole towns supported on many 
thousands of piles The houses were approached by bridges supported on piles, or the inhabi- 
tants reached them in dug-out canoes, some of them as much as 40 feet long In this picture 
the artist, Hippolyte Coutan, has reconstructed the scene when lake-dwellers were returning to 
their homes after a hunting expedition 


Goosey-gander, and sent him with the wild 
geese to learn of the geography, plants, ammals, 
industries, and folklore of his country , the 
result, “ The Wonderful Adventures of Nils ” 
(1007), became a children’s classic, translated 
mto seven languages before its tenth birthday 
The life of Selma Lagerlof has almost the 
romance she gives to her stones As a little 
child she was unable to roam about the pic- 
turesque country surrounding the old homestead 
at Marbacka But by the fireside she listened 
to often-repeated weird tales \nth which the 

Northland abounds 
When not listening 
she read, or wrote 
wild strange stones 
for her own amuse- 
ment At 33 she was 
an unknow'n school- 
teacher Then her 
first published book, 
“ Gosta Bei ling,” 
brought her swift 
fame Whatthew'orld 
calls life she had 
never known, what 
it calls doing she had 
never done , and yet 
w'lthin 20 yeais she 
w'as known and loved 
throughout Europe 
and America, not 
only as the w'lnner 
of honours rarely be- 
btow'ed upon women 
— among others the 
Nobel prize for lit- 
erature — and as one 
of the foremost 
w omen writers of the 
age, but as a teller of 
rare fairy tales that 
are read by young 
and old alike All her 
books have been 
translated and pub- 
lished in English 

Lake-dwellers. 

In prehistoric times 
neaily every lake in 
Sw'^itzerland, and 
many m the adjoin- 
ing countries of 
central Europe, w^ere 
inhabited by people to 
w'hom ive usually give 
the name of lake- 
dwelleis, because 
they hved in villages 
built above the 
w'ater of the lakes 
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CHARLES LAMB AND HIS SISTER MARY 
One of the most delightful of children’s books is the "Tales from 
Shakespeare ’ of which Charles and Mary Lamb were the authors, Charles 
writing the stones of the tragedies and Mary those of the comedies Mary 
was 70 and Charles 59 when this picture by F S Cary was painted 
\ainiiat Portrait Gaiter a 


LAKE-DWELLERS 

Such a village w as coinyiosed of many 
huts (sometimes 200 or even 300) 
on a platform erected on a series of 
stout piles These piles u ere usually 
made from timber felled from forests 
on the lake shore The mam idea of 
these villages was to render their m- 
habitants almost immune from any 
attack by enemies, human or other- 
inse Ordinary everj'day life ivas 
spent on shore, in tendmg the herds, 

]ust as it IS by Sinss peasants today 
The origin of most of the Siviss 
lake-dwellings dates back to Stone 
Age times, but in others implements 
have been found of bronze and other 
metals Research has brought to hght 
no fewer than fifty lake villages in 
the Lake of Neuchatel alone 
The outstanding examples of lake 
villages in England are at Glastonbury 
and Meare in Somerset The rather 
similar aannogs in Ireland were built 
at a much later period (shortlj' before 
the Roman occupation), they were 
constructed on 8 W’amp 3 ground, with a 
circle of piles making a solid platform 
to enclose a sort of artificial island 
Lakes. Technically, a lake is an 
inland body of water, larger than a 
pool or pond, and surrounded by 
land Actually, however, the name is 
given also to the wndened parts of 
nvers, and to bodies of water which 
are in direct connesiou w ith the sea , 
while other inland waters, like the 
Caspian and Dead Seas, are m reahty 
lakes Lilie the Great Salt Lake of Utah, these 
seas are salty because they have no outlet to 
the ocean, but lose their water by evaporation, 
which leaves an excessive amount of mineral 
matter behind The Caspian Sea is the largest 
salt lake and inland body of water, while Lake 
Superior is the greatest freshwater lake 
Lakes are found in any depression of the 
land surface where there is a sufficient supply 
of moisture These depressions may be due to 
vanous causes (1) Hundreds of thousands 
of lakes owe their ongm to the great glaciers 
which in ancient times filled many river valleys 
with their deposits, or created new hollows by 
gouging out rock or distributing their debns 
unequallj’ (2) Many lakes are formed by 
obstructions in river channels caused by lava 
flows, landslides, or tributaries that brmg down 
sediment which blocks the main stream and 
forms a lake The abandoned “ meanders ” or 
windings of a river often become the sites of 
lakes (3) Occasionally the warpmg of the 
earth’s crust creates depressions, as in the case 
of Lake Geneva, which was formed by the 


subsidence of part of the Alps (4) Sometimes 
" sink lakes ” are formed by the sinkmg oi 
land due to the washing away of underlying 
soluble rocks 15) Lakes are often found also 
m craters of inactive volcanoes 
Many European lak^a •’bow signs of having 
been inhauned by prcimtoric ‘ lake-dwellers,” 
whose houses were built on wooden odes driven 
mto the lake bottom along the shore (See 
also Lake dwellers, Physiography, and separate 
articles under the names of different lakes) 
Lamb , Chalices (1775-1834) As long as the 
English language is spoken or read, Charles 
Lamb will be remembered as one of the greatest 
and most lovable figures m its literature 
He was born m the heart of London, m the 
Inner Temple, a rambhng mass of old buildings 
filled with lawyers’ offices and lodgmgs His 
father, whom he descnbed as “ of mcorrigible 
and losmg honesty,” was a poor laivj^er’s clerk 
At the age of seven Charles was sent to Christ’s 
Hospital, the famous ” Bluecoat ” school Here 
he met Samuel Taylor Coleridge, who became 
his hfe-long friend, and another important figure 
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in the literary world Ten years later he became 
a cleik in the accountant’s office m East India 
House and here he remained until he retired on 
a pension 33 years later 
Wlien he was 21 his beloved sister Mary fell 
a victim to the insanity that was hereditary 
m their family, and killed their mother 
She was confined in „ 
an asylum, where 
she recovered tern- ► . 
poranly, and upon 
her brother giving a 
solemn promise to 
care for her for the 
rest of her life, she 
was released Thence 
forth, Charles Lamb 
saciificed everything 
for his sister When 
her malady recurred, 
he would take her 
by the hand, and 
brother and sister 
would walk mourn- 
fully to the asylum 
But m the intervals, 
which he called “ be- 
tween the acts,” there 
was much that ivas 
cheerful and beauti- 
ful in their life They 
wrote together the 
" Tales from Shake- 
speare,” which have 
given pleasure to so 
many children 
Although he began 
his literary careei by 
writmg poetry, and 
first won distinction 
by his litei ary critic- 
ism, Charles Lamb’s 
fame today rests 
chiefly on the essays 
•written under the 
name of “ Elia ” In these essays he has taken 
the most trivial subjects, chosen apparently 
at random, and put mto them his own whim- 
sical, pathetic, quaintly humorous personality 
Whether he ivrites “ A Chapter on Ears,” 
“ Imperfect Sympathies,” “ The Praise of 
Chimney-Sweepers,” “ Old China,” or a “ Com- 
plaint on the Decay of Beggars,” he says some- 
thing worth while, and says it m his own 
mimitable w'ay Probably no essay in the 
English language has aroused more laughter 
than his “ Dissertation on Roast Pig,” and none 
IS more full of pathos than Ins beautiful “ Dream 
Children ” Lamb’s style has an old-fashioned 
flavour — a ‘ self- pleasing quamtness ” — due to 
his partiahty for the older writers 



LAMPREYS BUILDING THEIR NEST 
Most fishes do not make a nest but the strange lamprey, having laid 
its eggs m a groove in the sandy bottom, covers them with a protec- 
tive layer of stones Here you see both parents at work, using their 
united efforts to shift a stone too large for one of them working alone 


Lamprey. There are gruesome stones that 
m the days of the Roman Empire wealthy 
masters sometimes punished their slaves by 
chopping them up and feeding them to lampreys 
m their fish-ponds Whatever the tnith of 
these stories, we know that lampreys were con- 
sidered one of the greatest delicacies in Roman 

daj's, and that the 
imlhonaires of the 
time kept them alive 
in special ponds where 
they were carefully 
fattened for the 
banquet table King 
Henry I of England 
IS said to have died 
from ” a suifeit of 
lampreys,” but it w^as 
probably acute mdi- 
gestion caused by 
a meal of them 
As far as the lam- 
prey himself IS con- 
cerned, the slave 
story does him no 
injustice These eel- 
lilce fish, which in- 
habit today almost 
all oceans, seas, and 
rivers, fasten them- 
selves with their cup- 
shaped mouths — ^for 
they have no proper 
jaw'B — to other fish 
and suck the blood 
of then hosts 
Salmon and shad 
are sometimes caught 
with lampreys at- 
tached to them, and 
much damage is done 
among valuable food 
fishes m this way In 
return, the lampreys 
are taken m large 
numbers to be used as bait for cod and turbot 
Their skeleton is of gristle, and for this reason 
they are classed among the lower fish families 
There are two piincipal sp'^-ips, the sea 
lamprey, Petiomyzon marnms,‘'&rLu the river 
lamprey, Petromyzon fluviatihs 

On account of the shape of their mouths 
(see above) they are classed as Cyclobtomata or 
* wheel -mouths ” 

Lamps \ND Lighting Torches and camp 
fires gave Man his first w ay to light the darkness 
and are today the only light of some piimitive 
peoples The Shetland Islanders used to make .1 
torch by sticking a wick in the throat of a fat 
storm-petrel, and the Indians of the North 
Pacific coast made similar use of a little dried 
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fat smelt called the candle-fish The lamp of the 
cave-dweller, by the light of which he scratched 
strange drawings on the cave walls, was made 
of an animal’s skull, a sea shell, or a hollowed 
stone With a rude wick of moss, vegetable 
fibre, or rushes, it burned animal fat or fish oil 
This t 3 ’pe of lamp the Eskimos and some Lap- 
landers use today 

Alan^ well-wTouglit terra-cotta lamps have 
been found in long-buried cities in Mesopotamia, 
some dating to 7000 or 8000 B c The oldest 
known metal lamps, made of bronze by pre- 
historic lake dwellers, have been found in Swiss 
lakes The traditional “ lamp of learning ” of 
ancient Gieece and Rome was a shallow round 
or oval dish of terra-cotta or metal, with a 
handle at one end and a spout for a cloth or 
tow wick at the other As skill mcrcascd, the 
potters made terra-cotta lamps w itli solid tops 

In the 18th century Ainio Argand, a Swiss ' 
chemist, revolutionized lamps by placing a , 
flat wick around a hollow tube, allowing air , 
to reach the centre of the flame With more 
air and a better draught, the fiaiiie 
burned more carbon and gave less 
smoke By adding a glass chimney 
Argand made the lamp completely 
smokeless He was granted a 
French patent on this improve 
ment in 1784 

Best-known of the many modified 
Argand lamps is the “student’s 
lamp ” This has the oil in a raised ‘ 
tank flowing by gravitj’^ to the ; 
wick The safetj'-lamp for the use ’ 
ofminers, devised and made public ^ 
m 1815 by Sir Humphry Davj’, w as ^ 
another very simple device, but one 
which has saved countless lives 


This lamp, which with shght modification is still 
used in mines, is merely a common lamp with 
a wire-gauze cj linder about the flame to prevent 
the heat from igniting explosive gases 
Until about 1845 lamps burned animal fats, 
whale, fish, and vegetable oils Whale oil was 
burned in the lanteins of lighthouses Cam- 
phme, made from turpentine, was among the 
first substitutes for animal oils, but its tendency 
to explode kept it from coming mto general 
use Paraffin, safe and cheap, came mto 
general use about 1860 
Lanterns, portable lamps to be carried m the 
wind, wcie used in ancient times at the head of 
marching armies, in religious rites, and by 
soothsayers in their auguries Before the mtro- 
duction of the glass chimnej’' a lantern was 
usuallj' a candle shielded by a metal guard with 
holes cut through to shed light In the 16th 
and 17th centuries horn replaced the metal 
guard , hence came the old spelling “ lanthom ’’ 
Later oil-burning lanteins were used, with 
glass chimneis to shield the flame 
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NEW LAMPS AND OLD FOR USB AND ORNAMENT 

Mrt wL I" suspending it from a candelabrum The shoe-shaped 

^he rZo at ‘ Porcelain lantern of 

Di^e^hoTO fLfr „ n ^ lower left is the stern of a lyth-century ship with its three lanterns The bottom right 

picture shows a pair of Davy lamps used by miners, the left-hand one, in the newer style, having glass around the flame 
Fkoloi top ten Brituh iluteum top right Tieloria 1 Hlftrrl Itiueitn 




DISMAL ROOM OF A ‘DARK’ AGE CONTRASTS WITH MODERN LIGHTING 
One of the most remarkable achievements of modern inventors is the improvement in house-lighting It is less than a 
hundred and fifty years since the first experiments m house-lighting were made, and until then candles were used m most 
houses The photograph on the left shows a cut-glass chandelier holding many sconces for candles, which until the early 
years of the 19th century would have been the only illuminant for such a large room as this On the right is a modern 
children’s play-room, in which two parchment shaded lamps diffuse a light hardly distinguishable from daylight 

P/iolei, left llaniell noht J S llurrav 

Railwaymen still signal at night mth oil the dining-room, perhaps, by a ohandeher 
lanterns as well as electric The dark lantern. Kitchen and bathroom need special illumination 
or “ bull’s eye,” has a convex lens to concentrate Until the mtioduction of cheap glass for 
the hght A sliding shuttei may cover the lens wmdows, little sunlight found its u ay mto 
Most used today of all the old hghts is houses , and even after glass became available 
the candle (gv) The candlestick has lone windows weie few m some countries because a 
been a handsome ornament The Greeks and tax was put on them In medieval times 
Romans made beautiful candelabra, and m windows in the poorei soit of houses were made 
Europe artists wrought fine designs in non, of oiled papei 

bronze, and copper foi candlesticks In the Not only glass, but semi-transparent stone, 
17th and 18th centuries candlesticks of silvei, thm slabs of maible, and shells set in stone 
silver plate, and Sheffield plate, as well as ol frames have seived as wmdow'* Pierced stone 
china and glass, ghtteied on elegant tables and grilles of in ought metal have seived to 
Brighter hght became more available with admit light vhilo repellmg intruders The 
the introduction of gas at the begummg of the first glass windows were probably those of 
19th century Its use spread rapidly after the aneient Rome, made of small pieces of glass set 
development of the Welsbach mantle, and it m bionze frames Small-paned wmdows, with 
V as only slowly replaced by the electric lamp panes joined by skips of lead, were the first 
The first glarmg httle electric hght, hanging glazed wmdows m Euiope because the glass- 
from the end of a gieen coid, vas far from makers did not then know how to make laige 
lovely People have smce learned hov to sheets of glass 

make electric lighting beautiful In pubhc People today undeistand moie cleaily the 
buildings mdirect lightmg, produced by bowl- importance of sunlight indoors Sunlight is 
shaped lefiectors or opaque globes, is favouied the strongest of disinfectants, and only properly- 
In the home each room should be hghted hghted 100 ms offer efficient workmg conditions 
accordmg to its use The hvmg-room is best Architects estimate that the window space in 
hghted with several lamps conveniently placed , home or office building should be equal to about 
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20 per cent of the floor space The modem 
light, any house or room, with plenty of 
•vnndous and ucli-placed electric hgiits, is a 
dehghtfu) contrast to the dark dens of the 
“ good old days ” 

Lanarkshire. The fact that Glasgow 
(grv) IS situated uithm its borders is m itself 
sufficient to distinguish this county as one of 
the most important m Scotland from an m 
dustrial and commercial point of vicu 
The prospeiity of the county, 11111011 has an 
area of 879 square miles, is founded largely on 
its extensive coal-fields and non-ore deposits 
This circumstance led to Lanai kshirc becoming, 
as it 18 noM , the centie of the Scottish iron and 
steel mdustrj', uitli numeious blast-furnaces, 
and a considerable number of steel-uorks and 


iron-foundries, furnishing emplojnnent to many 
thousands Agiiculturo is another impoitant 
industi j , iMtli Lanark, the county town (popula- 
tion, 6,000), as the chief market-ton n Now 
Lanark nas the scene of Robeit Owen’s expeii- 
ment m “ benevolent capitahsm,” nliere he 
ran Ins cotton mill Fruit-farming is an- 
other profitable pursuit, the headquarters being 
at Gailuke, where many great jam factories 
have been eiected 

Tlus county is the most populous in Scotland, 
containing, besides those already mentioned, 
many important industrial tomis, such as 
Motherwell, Coatbndge, Airdne, Hamilton, 
and Wisliaw The most important rivei is 
the Cljde (g v ), which the enterprise of the 
citizens of Glasgow has transformed fiom a 
sballov, muddy creek into one of the leading 
\iatervia 5 's of the Biitish Isles There i& much 
picturesque scenery in Clydesdale, which is also 
noted for its breed of horses The population 
of Lanarkshire is about 1,586,000 
Lancashire. The great cotton mdustiy of 
Lancashire, although it has met with severe 
competition, particularly from Japan, since the 
War of 1914-18, is still an important prop of 
England’s supremacy as a manufactunng coun- 
try In this county, which has an area of 
1,860 square miles, the modem factory system 
had its bwth, and here its national importance 
appears most impressive Lancashire is also 
known for the very distinctive dialect spoken by 
its inhabitants 

There are numerous large cities and im- 
portant manufactunng towns ivithm the county, 
mcludmg Liverpool {q v ), Manchester {q v ) — 
connected with Liverpool and the Irish Sea by 
the Manchester Ship Canal — ^Accrington, Black- 
bum, Blackpool (the greatest pleasure resort 
and amusement centre m the North), Bolton, 
Bootle, Burnley, Bury, Preston, Rochdale, 
Oldham, St Helens, Salford, Southport, Widnes, 
Wigan, and Lancaster The last is the county 
town, with a population of 43,000 


In the southern part of the county extensive 
coal-fields are actively worked, wffiile m the 
northern Furness district beyond Morecambe 
Bay the won-ore mines led to the growth of the 
modern industrial towna of Barrow'-m-Furness 
(qv) In the north are mountams of the 
Cumbrian gioup, where Coniston Old Man 
leaches to 2630 feet, and m the ccntie some of 
the heights of the Pennine Cham, where Pendle 
Hill, 1800 feet, is the highest point Coniston 
Lake is included m the county The level areas 
are in the south and along the coastline, w'hich 
IS broken by Morecambe Bay The largest 
rivers aie the Mersey, on the estuary of which 
Liverpool lies, the Ribble and the Lune The 
population of tho county reaches a total of 
5,039,000 persons 

Landor, Walter Savage (1 775-1864) This 
gifted English poet and man of letters was bom 
at Ipsloy Court, W anvickshire, on January 30, 
1775, and died at Floience, September 17, 1864 
He came of (i wealthy family, and probably 
inheritance and easy circumstances contiibuted 
to the uneven temper and pride which were so 
promment m his character 
He was a strange mixture Endowed ivith 
great mtellectnal gifts, and a distinguished 
classical scholai, he was expelled from Rugby 
School, and in after life contrived to quarrel 
with and openly despised many of the writers 
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J Dfzon Scott 

LANCASTER CASTLE GATE 


The Gateway Tower, mainly built by John of Gaunt, is one of 
the few really old parts of Lancaster Castle This latter is the 
most important building in Lancashire's county town 
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of his time Yet to others he was generous 
and devoted, amongst the fiiends whom he 
valued most being Robert Southey 
Landor’s writmgs have little mterest today, 
except to scholars and cultured people who 
delight m hterary style He assuredly did not 
ivrite for the gieat readmg pubhc, and was not 
m any sense a popular writer Indeed, the 
average man and woman would find his writings 
bormg 01 dull On the other hand, Landor’a 
prose, as well as his verse, is often characterized 
by a singular sweetness and perfectly balanced 
hterary expression 
Landor’s greatest 
achievement is his “Im- 
agmaiy Conversations ” 

These contain nearly 
one hundred and fifty 
dialogues put into the 
mouths of the great 
figures m history 

Landseer, Sir 

Edwin ( 1802 - 1873 ) 

“ Where is iny curly- 
headed dog hoy ? ” the 
teacher of the Royal 
Academy school used 
to ask, when he missed 
the lad Landseer from 
Ins classes The answer 
M ould be “At the Zoo,’’ 
loi this boy divided his 
tmie between the two 
places, and at eithei 
uas suie to be found 
studying animals or 
making pictures of them 
Dogs were his favour- 
ites, and his first drau - 
ing to be engraved and 
published u as of a great 
St Bernard “ Fight- 
ing Dogs Getting Wind” 
was the first of his 
pamtmgs to brmg him 
lame His London studio was fiill of paintings 
of dogs, big and little, fierce and gentle, all 
so real that visitors would almost be deceived 
into thinlimg them alive 
Although he was especially fond of dogs, 
Landseer loved all animals Once in Scotland 
he uas taken deer-huntmg, and as he and his 
ambush a splendid stag appealed 
mile the host in courtesy uaited for Landseei 
to make the shot, the aitist dropped his gun, 
and, pulling a pencil and pad from his pocket, be 
gan making a sketch of the magmflcent ammal 
Landseer could draw lapidly and easily A 
htoi^ IS told of hoM he once drew a stag’s 
head uith his light hand, at the same time 
thawing a hoise’s head with his left Although 


lacking confirmation, the probability is that 
the stoiy is quite true, foi he could draw almost 
equally well with both hands From boyhood, 
when at the age of 11 years his drawings won a 
silver palette fiom the Society of Arts in 
London, Landseer’s hfe-story is of one success 
after another He was early made a member 
of the Royal Academy , he enjoyed the patron- 
age and friendship of Queen Victoria , he was 
kmghted, and the presidenc}’’ of the Royal 
Academy was offered to him Upon his death 
he was buried in St Paul’s Cathedral 

Of his many dog 
pictures, “ Dignity and 
Impudence ” is perhaps 
the best-known His 
stags were quite as popu- 
lar as his dogs, and of 
these the “ Monarch of 
the Glen ’ ii as favourite 
Besides his pictures 
of animals Sir Edwm 
Landseer painted many 
portraits of celebrated 
people Thesculptuies 
of the well-knoivn hons 
in Trafalgar Square 
are also his work 

Language and 

Literature We know 
little of how^ the first 
words grew, whether 
people imitated sounds 
of w ater and mnd and 
beasts, or by w^hat 
means thej’^ assigned a 
certain sigmficance to 
an utteied sound But, 
like many thmgs that 
Man has made, language 
has growm with the 
human race, changed 
with its histoiy, its 
tastes, and its fancies, 
and accurately refiected 
the miage of the people who made and used it 
Primitive people, with vague mmds, have a 
simple, blunt tool of language A crude, dull 
person uses a language of the same quahty as 
his mmd Clever races, on the other hand, 
with quick, keen mmds, develop a language of 
subtlety and sharpness 

History Enshrined m Language 
Languages hve, grow% and die, as do people 
They recoid the niaich of lustory The con- 
quering Romans spread their speech throughout 
theu empire, so that it lives today m French, 
Itahan, Spamsh, Portuguese, and Rumaman 
Many a foreigner today twists his tongue lound 
the strai^e and difficult language of the Fughali 
because those enterprising people have spiead 



‘DIGNITY AND IMPUDENCE’ 

This IS Sir Edwin Landseer’s most famous painting, and it 
now hangs in the Tate Gallery, London Though once the 
most popular of all works of art, Landseer’s animal paintings 
are today little admired, his portraits being more esteemed 
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their control far abroad Americans speak 
English rather than Erench or Spanish, because 
the vast majority of the colonists uho settled 
North America came from the British Isles 
In a world tied ever more tightly together 
by railways, aeroplanes, steamships, cables, 
telegraphs, and telephones, language barriers 
between peoples become an mcreasmg nuisance 
People have tried to create artificial languages, 
easy to learn, without the cr«xnk\ wavs of a 
natural tongue, for the use of all nations But 
an artificial language, like a w ax doll, lacks life 
and strength and conviction 
All civilized people have made an art of 
language Only a great race, producmg writers 
of spiritual depth and possessing a language 
capable of nuances and harmomes, can produce 
a great literature Poems, plays, and tales 
take on the colour of their own age, just as 
do architecture and pamting A rough age 
never produces elegant hterature, nor a shallow 
era anything but trash Intellectual move- 
ments, trends m taste such as classicism, 
romanticism, and the like, sweep from one 
country to another in all the arts, like wind over 
a wheat field Language and literature are the 
best record of the growth of human mtelligence 
Lansbury, George (bom 1859) In the 
field of modern politics, all too frequently 
one heais of men who are prepared to make the 
most wondeiful pronuses of the things they will 
do if they get mto power and then, when the 
time comes, rather than offend their eneimes, 
or jeopardize their position, they 
decide after all to do only part 
of what they said — or perhaps, 
makmg some excuse or other, 
they shelve it altogether This is 
especially the case with men who 
set out with great ideas about 
alleviatmg the suffermgs of the 
poorer members of the commu- 
mty, and giving “ the people ” 
more opportumties for enjoy- 
ment In our modern pohtics, a 
man who stands out as an excep- 
tion to this unfortunate rale is 
George Lansbury 
Bom February 21, 1859, the son 
of an Oxford tradesman, he tried 
his hand at many trades, visitmg 
Austraha, 1884-85, and on his 
return joimng his father-in-law in 
business as a pnnter Lansburj 
was elected poor law guaidian for 
Bow and Bromley, 1891, m 1903 
to the Poplar borough council and 
later to the LOG Havmg sat 
as Labour member for Bow and 
Bromley foi tw o years, he resigned 
his seat in Parhament in 1912 to 
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contest it agam as a supporter of woman’s 
suffrage, but was defeated, remaming outside 
the House until 1922, when he was re-elected 
He edited the “Daily Herald” 1914-1922 
First Gommissioner of Works in the second 
Labour government of 1929-31, he was respon- 
sible for the mstitution of bathing facihties at the 
Serpentme, Hyde Park (known popularly as the 
“ Lansbury Lido ’ ), as well as for the institution 
of plaj grounds, especially forveiyyoung children, 
m other parks This was m spite of considerable 
opposition from all sides In these and m other 
ways he did much by precept and example to alle- 
viate the conditions of the poor all over London, as 
w ell as m his owm constituency After the Labour 
defeat at the general election of 1931 he was 
elected leader of the party in the House of 
Commons, retinng from this office m 1935 
Thereafter Lansbury toured the Contment of 
Europe, lectiirmg in the cause of peace In this 
connexion he paid visits to Mussolmiand Hitler, 
as well as to many other men of importance 
He still continued his work at home by serrmg, 
as he long had done, on numerous committees 
but it IS as the founder of the Serpentme 
“ Lido ” and other playgrounds that he will be 
popularly remembered 

Lapland. If you should visit the frozen 
lands m the extreme north of Norway Sweden, 
Finland, and western Russia, you would see, on a 
Sunday, black dots moving along down the steep 
hill tracks On closer view they would turn 
out to be squat, bow-legged people, just about 
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HAPPY PEOPLE OF LAPLAND 


The Lapps who inhabit the extreme north of Norway Sweden, Finland, and 
Russia, live by hunting and keep great herds of reindeer, some of which, like 
the one in the photograph, are broken in for use as draught animals This 
Lapp family is better dressed than are the majority of Lapps 
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five feet high, tiavelhng to church on skis or 
driving there — sometimes as much as 100 miles 
— “ pulkas,” their queer reindeer sledges that 
look hke birch-hark canoes These are Lapps, 
the shortest people m Europe, who live— about 
30,000 of them — in a dieary Arctic region with 
a long sunless winter The legion over which 
they roam is called Lapland, but it has no 
mdependent pohtical existence 
The Lapps are of Asiatic origm and speak a 
language something hlce that of the Finns They 
are an honest, healthy, contented httle people, 

who wash their flat > 

Mongohan faces only on 
festive occasions, and 
who live with their dogs 
in tentsoreaith-covered 
huts Most of them 
spend their lives in 
fishing, hunting, and 
tending their many 
reindeer that feed on 
mosses and hchens A 
rich Lapp may own per- 
haps 2,000 remdeer, for 
these are the people’s 
chief resource, supplymg 
them with meat, milk, 
and clothing, and fur- 
mshmg the only means 
oftransportation There 
are nearly half a milhon 
remdeer m Lapland alto- 
gether The true Lapps 
lead a semi-nomadic Ide 
because of the need of 
fresh pastures for their 
herds , pasturage once 
closely cropped is not 
used again for some 
ten years The fishing 
Lapps, however, hve a 
more settled life 

Li ar C h . This tree is 
pecuhar among conifers 
m that its needle-hke 
leaves are shed each 
year There are about eight species of the larch, 
widely distnbuted through the Northern Hemi- 
sphere The common larch {Lam europea), 
found m the mountamous regions of Europe, 
18 a beautiful tree reaching a height of 80 to 130 
feet It flourishes also m Asia, where it grows 
m higher latitudes than m Europe It is orna- 
mental and graceful, its slendernes*? of form 
being accentuated by the dainty thread-like 
character of its pale green fohage , the leaves 
are arranged m tufts on aU but the youngest 
shoots In spring they are a most beautiful 
pale green, and together with the crimson female 
and yellowish male flowers and grey-brown old 
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cones make the larch trees a lovely sight The 
mature cones are small, with papery scale"*, which 
distinguish them from those of anv other conifer 
The timber of the larch is noted for its tough- 
ness, and is resinous and durable, being useful 
for lailway sleepers, pit-props, and slupbuilding 
As the tree grows quicldy, and its straightness 
IS accentuated by crowdmg in plantations, it is 
ven valuable wheie a quick return is needed 
by the grower For this reason it has been much 
planted in Britain by the Forestry Commission, 
as well as by private enterpnse Another species 

- wdiich IS preferred in 

some places is the 
Japaneselarch(L kaemp- 
fen), which you can tell 
from the common species 
by the famtly blue- 
green look of the leaves 
Ameiican speciesinoludo 
the Ameiican larch, 
tamaiack, or hackma- 
tack {L lancrna), and 
the ivestein laich {L 
occidentahs), which is 
the largest species , reach- 
ing 250 feet m height 
The laiches are very 
importantcommcrcially, 
for tuipentine as well 
as timbei 

Lark. The bird that 
“at heaven’s gatesmgs” 
is an unpretentious httle 
brown fellow, but he and 
the rest of his family, m 
spite of their plain ap- 
pearance, are renowned 
as songsteis 

Laiks are almost ex- 
clusively birds of the Old 
World, and especially 
itsmoretemperatecoun- 
tnes There are about 
100 species, usually 
stieaked brown above 
and white and brown 
beneath , many aie crested They nest on tlie 
ground and feed on seeds and msects The only 
species found m America is the horned lark 
Like its more famous oousin, the skylark of 
Europe, it sings its wild, joyous song on the wing 
The skylark, Alauda arvensts, is the poets 
bird “ On the wings of song ’’ he soars until 
he fades fiom view and only Ins melody, 
wafted downward, tells of his onward flight 
Then, still fluttering and singing, he comes again 
into sight, swmgmg in wide aerial circuits until 
his song ended, he drops to the earth, where 
among the grasses his httle mate is sittmg on the 
nest This is usually a simple affair of fine 
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THE EVER-GRACEFUL LARCH 
So fine are the needles of the larch that even in summer, 
when this photograph was taken, the tree has a light and 
airy appearance Unlike most conifers, it loses its leaves in 
winter, hut even then its spire-like profile and the upward 
trend of its branches make it easy to recognize 
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grasses, well concealed among the 
herbage, or even partially under a 
stone or a tuft of grass, and contaimng 
fiom three to five eggs, thickly speckled 
with grey-brown markings Several 
broods of young may be reared in a 
season, for these, being defenceless and 
on the ground, are very hable to sudden 
death duimg their first few days of 
existence In wmter our resident 
larks are augmented by vast flocks 
from farther north w^ch assemble 
chiefly on the coast of East Angha 
Besides the skylark, which you can 
hear at almost any time of the year 
and which we all know so well, we 
have in Britain another species, the 
lesscommon woodlark {Lidlula arbo) ea), 
which likes rather open woodlands and 
which has also a most beautiful song 
The “titlark, ’ a burd you may confuse 
with the skylark, is actually the 
meadow-pipit {See Pipit) 

Larkspur. These charimng 
clustered blue and-purple blossoms, 
uhichyou probably know also under 
their botamcal name, Delphinium, 
add much by their beauty to the 
bnght summer pageant of our flowers 
Erom June until August the “ tall larkspui, ’ 
groumg to a height of 5 feet, waves its plumy 
wands of purplish-blue m the gardens of England 
The blossoms mth their long up-tilted spurs 
look hke lovely httle fames poised for flight 
They rest hghtly on the ends of tmy stems that 
crowd close together on a central stalk, which 

loner donn bears 
also large, deeply 
divided leaves 
There are both 
annual and perenmal 
species of larkspur, 
found in both Old and 
Nen Worlds Among 
the formei are the 
branching larkspur 
and the lovely rocket 
larkspui of Switzei- 
land The perenmals, 
hon ever, ai e the most 
gorgeous members of 
the genus 
The structuie of 
these flowers is intei- 
estmg, for there are 
fi^c petal-like sepals 
with the rear one pro- 
longed into a slender 
cm ved spur, and tw o 
umted petals with 
spurs that project into 
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n I Maiha 
A LARKSPUR 
Tins IS the plant which we hnow 
ts a delphinium in the g-iiden 
althourh its old English name of 
hr! spur issurelpmoreattractivc 
Itbefonrstofhehuttercup family 
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FATHER LARK SAYS ‘DINNER IS READY’ 

The skylark is one of our best-known birds, although most people know hts 
voice better than his appearance Here is a cock lark — you can tell him by 
his crest— just amved back at the nest with aheakful of caterpillars — dinner 
for his hungry brood The nest, as you see, is simply constracted of grass, 
harmonizing well with its surroundings 

the spur of the sepals In spite of this cunous 
arrangement, the larkspur is a member of the 
buttercup family, Ranunculaceae 
Larva. T^ term is apphed to the j oung 
of many animals when, on hatching from the 
egg, they are markedly different from the adult 
It IS especially apphed to insects, most of which 
hatch as larvae , but frogs and toads also have 
a larval stage m the fish-bke “ tadpoles ’ which 
hatch from the eggs, and many fish have a 
so-called larval stage, such, for example, as the 
" leptocephalus ” laiwa of the eel 
The larvae of beetles are usually known as 
grubs , of flies, as maggots , of butterflies and 
moths, as caterpillars The tnie larva must go 
through another stage, called the pupa, before it 
becomes a fully-developed insect Larvae Im 
only to eat and grow often w orking untold haim 
to vegetation As the larva grows it sheds its 
skm or moults The caterpdlar, for instance, 
moults four or fi\ e times, other larvae as often 
as 20 tunes before they are full-grown (See 
Butterflies and Moths Cateipillars Insects) 
La Salle, ReKE EoBEKT CWELIBR SlECR 
DE (1613-16S7) The son of a neb merchant 
of Rouen in Jvoi niandi , La Salle had forsaken 
his Jesuit tiaming to emignte in his 24th ic.ii 
to Canada There he heard Indiin tales of a 
great river called the Ohio, and in 1G09 set out 
in "leareh of it, by way of the St Lawacnee and 
Lake Erie, tracing its course certainh as far as 
the rapids at Louisville In 1071 lie reichcd the 
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Illinois River' before turning bade Early in 
August, 1679, he launched on the Niagara River, 
above the Falls, a httle vessel, called the 
Griffin, 11 hich he hoped ivould beai him through 
the lakes to the Chicago portage , but the vessel 
was lost 

In February, 1682, La Salle’s canoe floated out 
from the Illmois into the waters of the JMissis- 
sippi, but floatmg ice for a tune delayed the 
voyagers Their course led them past the 
mouth of the Missouri and past the Ohio 
Fmally, early in April, they emerged on the 
broad bosom of the great Gulf of Mexico 

Landing, La Salle took possession of the 
country for France He erected a column 
bearmg the arms of France and also a leaden 
plate, on which was insciibed a lecord of his 
discoveiy and some Latin sentences telhng that 
all the land drained by the ]\Iississippi and Ohio 
rivers Mas claimed for the Fiench Aftei his 
return to Quebec he resolved to go to France and 


get men foi a colony udiich he wished to plant 
at the Mississippi mouth 

Having succeeded in France in fitting out 
this colony, he sailed u itli four vessels early in 
July, 1684, in search of the Mississippi Rivei by 
way of the Gulf of Mexico Bad fortune, hou - 
ever, caused him to miss its mouth and land in 
Spamsh territoiy, at Matagorda Bay, 400 miles 
to the ‘west While attempting to make his 
M'ay back overland’ to Canada for supplies, he 
was assassinated on the bank of Trinity River, 
Texas, in March, 1687, by his followers 
Wrapped in his splendid dream, reserved and 
haughty, he gave his confidence to no one but 
his faithful followei Henii de Tonty His 
masterful ivays were resented by his other white 
followers He had poiveiful enemies in Canada 
and Fiance, but before his death he did a great 
M'ork He had discovered the Ohio Rivei , and 
piobably the Illinois, and he had tiaced the 
Mississippi from its uppei waters to its mouth 


The MOTHER-TONGUE of CIVILIZATION 

TOai fi om Rome — and for many centimes after her downfall — Latin was 
the speech of learned men of all races , and, in debased form, of the 
multitude also In it were written the majority of the " classics ” 


Latin Language and Litebature Tlie idea 
of an international language spoken by all the 
peoples of Christendom seems visionarj’’ and 
Utopian to us But such a language really 
existed for many centuries — from ]ust before 



EARLY HOME OF LATIN BOOKS 
It was at Ephesus that the first large Roman library was 
founded, in 39 B C , and later most of the larger towns had 
them There was a central reading-room (on the lines shown 
above), with smaller rooms and manuscript-presses around it 

Jieconsirueiton bp Atemnfin 


the dawTi of the Christian eia almost to our ow-n 
times This woild language was Latin It 
began its w^oild-wnde career as a conquering 
tongue by followang the victoiious Roman 
legions over Euiope, Asia and Africa, until at 
length it became the speech of civilization from 
the Bi itish Isles to the Persian Gulf 
In the mouths of the unlearned and caieless 
majority, the Latin of everyday life kept 
steadily changmg in pronunciation, grammar, 
and vocabulary Thus various dialects grew' up 
in different locahties, which m the course of a 
few' centuries developed into the group of 
related tongues called the “Romance languages ’ 
But literary Latin, which remained the language 
of religious and political life as well as the 
language of scholarship, undei w'ent httle change 
In the Middle Ages scholars, piiests, and 
statesmen could travel the length of Europe 
w'lthout learning the languages of the various 
countries, since in every commumtj' theie were 
sure to be men of learning w'ho talked Latin , 
and state documents and w'orks of scholaiship 
weie w'Titten exclusively in Latin 
Many English writers have written in Latin, 
for they knew that this W'ould lender their 
books accessible to a widei public than if in 
Enghsh Bede, in the 8th century, w'rote his 
famous Histoiy m Latin , Rogei Bacon, in the 
13th century composed all his w'oiks in Latin 
Francis Bacon and WiUiam Camden, in the 
16th century, employed Latm in some of then 
books , and in the follow mg century, when 
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VIRGIL INSPIRED BY THE MUSES 


The Aeneid is without question the greatest glory of Latin poetry, 
and Virgil was alwajrs the most highly regarded of Roman poets, hoft 
in his own day and since This mosaic from a Roman villa at Carthage 
shows him with the manuscript of the Aeneid on his knee, with Cho 
(muse of history) and Melpomene (muse of tragic poetry) standing beside him 
Bario ViMeum Tunli from ironenentj Plot 


Sir Isaac Newton desonbed his great 
discovenes to the ^orld, he did so in 
the Latin tongue 

Even today Latin is something of a 
world language, though m a different 
way In the sciences that divide and 
descnhe Nature, such as botany and 
zoology and anatomy, Latin terms aie 
used — ^for example, Bosa camna for 
the dog-rose, or Fd%s leo for the hon — 
in order that they may be understood 
by scientists of aU nationahties 
One third of the Enghsh that we 
wnte 18 Latm, and we can hardly speak 
a sentence without using some such 
words as “ mde,” “ city,” “ army,” 

“ justice,” “ rebgion, ’ and thousands 
of others that we have inherited from 
the ancient Romans (See English 
Language) In the Romance languages 
of Europe — Itahan, French, Spanish, 
and the hke — the proportion of Latm 
words IS higher than m Enghsh 
In the Indo-European family of 
languages, Latm is a younger sister to 
Sansknt and Greek (See Philology) At 
the tune when Greece was creating 
poetry for all time, Latm was still only 
a dialect spoken by a few tribes in the 
vicinity of Rome And it was not until 
the 3rd century b o that it had been 
planted throughout Italy, superseding 
the other Itahc dialects , and not until the 1st 
century that it had been developed mto a superb 
literary language, a marvellous instrument for 
prose and poetry 

Just what Latm hterature might have become 
if it had been left to itself, as the Greek was, 
we shall never know Certainly it would have 
been very different Before the mvasion of 
Greek culture that followed the Roman capture 
of Tarentum, the greatest of the Greek colonies 
m southern Italy (272 bo), the Romans had de 
veloped a metre of their own and the begmnmgs 
of a hterary form Their so called Saturman 
verse nas apparently based upon accent, as our 
1 erse forms are, and was a vigorous, rough-and- 
ready Ime capable of adaptation to a variety of 
poetical purposes The Greek measures, which 
Latm afterwards imitated, were based not on 
accent but upon long and short syllables 
In the languages of many uncivilized peoples 
nowadays the fiist written book is a translation 
of the Bible In Rome the first book seems to 
lia\e been a translation of the Odyssey 
This was made m the latter half of the 3rd 
centurj n c by a Gieek, Lmut Andromcus, 
who was hi ought to Rome as a slave aftei the 
capture of Tarentum Andiomcus translated 
some Greek plays as veil The nest poet, 
Gnacus Naevius (died about 200 b c ), went on 


translating or imitatmg Greek drama, often 
usmg subjects from Roman history and mtro- 
ducing allusions to contemporary pohtics He 
made use also of the pattern given by Androm- 
cim’s Odyssey to wnte an epic of the First 
Pumc War Thus, from the very begmnmgs, 
Roman hterature was based on Greek models 
On this foundation Quintus Enmus (239-160 
b c ), the most important Roman writer before 
the age of Cicero, reared the stately edifice of 
his “ Annales ” — a tremendous epic history of 
the Roman state, which unfortunately is known 
to us by only a few fragments In this poem 
Enmus remoulded the still rude and clums} 
Latin to fit the stately flow of the Greek hexa- 
meter verse form, thus mfluencing the whole 
later history of the language 
The first Latm wnter whose n orks have sur 
vived m any considerable body is Titus Maccius 
Plautus (c 251-181 B c ), the greatest comic 
dramatist of Rome His plots — ^uliich he bor- 
rowed from the later Greek comic poets — have 
m turn furnished a rich mine for later play- 
wnghts, mcludmg Shakespeare and Mohere 
Though Plautus got the substance of his 
plots and characters from Greek sources, his 
manner and spuit were essentialh Roman 
His great successor Terence, who was born 
about the year 194 B c , devoted himself to 
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copying his Gieek originals more closely His 
merit is that he thus brought mto Roman 
literature the Gieek standards of elegance, 
aitistic perfection and model ation His six 
plays, which all survive, have seived as models 
of classical perfection to every genet ation of 
plaj’VTights smce 

In addition to these poets, we have crusty 
old Cato the Censor {234-149 b c ), v ho was the 
fiist wiitei of prose history m Rome to use his 
native tongue, and whose puhhshed speeches 
Ciceio since! ely admired , and Lucihus (about 
180-103 B c ), ivlio wrote the fiist satires in the 
modern sense of uitty social ciiticism 
Latm Literature in Its Prime 

The Golden Age, as v e call the period when 
Latin hterature reached its greatest splendour 
coveis about a centuiy (80 B c-a d 14), from 
the beginmng of Ciceio’s nse as an oratoi to the 
death of the Emperor Augustus, under uhose 
patronage aits and letters flounshed as never 
befoic in Italy Cicero bi ought Latin prose as 
an instrument for oiatoiical, philosophical, 
hteiai 3 ’’, and epistolary expression to such a 
pitch of peifection that the adjective “ Cicer- 
oman ” is a svnonj^m for “ classically perfect,” 
“polished” Diffeient from, but not inferior 
to, the statelj'^ sonorous periods of Cicero u as the 
simple stiaightfoniaid st^de of Caesar, uhose 
commentaries on the Gallic War, recording his 
campaign in Gaul, and on the Civil War, 
descnbmg his actions in Italy itself, uill ever 
remain models of prose narration 

The other chief writers of the Ciceroman 
period are Sallust, Lucretius, and Catullus 
Sallust (86-34 B c ) is placed in the fiont rank 
of Roman historians by the accounts he has 
left us of the Catiline conspuacy and the 
Jugurthme war The philosophical epic De 
lerum natura (“ Concerning the Nature of 
Thmgs ”) of Lucretius (c 98-55 b c ) is, peihaps, 
the most original and certainly, next to the 
Aeneid, the gieatest poem m Latm Catullus 
(c 84-54) was the greatest lyric poet of ancient 
Rome, and one of the giCcatest of all time 
Like Burns and Heme in later days, he urote 
love poems that bung the joy and pain of 
the passing moment vividly before the reader 

With these names we pass from the literature 
of the Roman Republic to that of the Empire 
First of these both m time and gemus was 
Virgil (Publius Vergihus Maro), 70-19 b c 
His great national epic, the “Aeneid,” is one 
of the supreme masterpieces of the world, 
yielding place only to the matchless Iliad 
and Odyssey In his hands the Latin 
hexameter became what Tennyson described as 
“ the statehest measure ever moulded by the 
bps of Man,” and the unforgettable pictures he 
wrought — of the last agony of Troy, of the 
wanderings of the “ pious Aeneas,” of the tragic 
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passion of the ill-starred Dido — ^have moved 
to sympathy generation after generation as 
nothing else m all literature has done 

In the field of light and satinc verse, the 
gemal and accomplished Horace (Quintus 
Horatius Flaccus, 65-8 B o ) triumphed as 
surpassingly as did Virgil with the epic He 
embodied his philosophy of “ idealized com- 
mon sense ” m phrases of such unforgettable 
charm that many of them have become as 
famihar as proverbs “ The school book of 
the European world, the ‘ Odes ’ have been 
for no less than 19 centuries the companions of 
mature years and the dehght of youth ” In 
his mildly iromcal "Satires” and “Epistles” 
he left the most complete and vivid picture 
we have of life in the Augustan age 

There was nothmg of Horatian self-restramt 
and even-souled calm m the brief erratic life 
of Sextus Propertius (c 49-16 b c ), who flashed 
on the Roman world as a boy of 20 with a 
volume of passionate poems celebrating his 
love for the capncious “ Cynthia ” A gentler 
and more refined young poet of the same 
time was Tibullus (59-18 b c ), in whom grace 
and melodiousness took the place of Pro- 
pertius’s fire 

These t \70 poets both used the metrical 
form called the “ elegiac,” which their brilhant 
contemporary Ovid (43 B o -a D 18) pohshed 




POET OF LOVE AND LEGEND 
Ond js most familmr to us as the author of the delightfut 
Mctimorphoses whtch tells m beautiful verse many of the 
old tales ol ioman legend He was also the great love poet 
01 his age and perleeted what is called the "elegiac” metre 

Vir I Cminif Flertfce viioiti Brort 



WRITING A LETTER IN LATIN 
This wall-pamting from Pompeii shows a Roman girl thinking 
over her theme before she begins to write In her left hand 
she holds her wooden tablets, and m her right her "stylus,” 
or pen, with which she will scratch her words m the wax that 
coats the surface of the tablets 
National Srutetiin Nopln pltolo Anderion 

to the same perfection to which Virgil brought 
the hexameter and Horace various lyrical forms 
A facile and copious writer, Ovid became the 
uncrowned laureate of the later Augustan age, 
whose ghttermg coldness and cymcal worldli- 
ness he so perfectly embodied m his “ Art of 
Love ” Eor us the most attractive of his many 
productions is the romantic “Metamorphoses ” 
— a fascmatmg narrative poem as long as the 
Odyssey— m which he has mterwoven a vast 
number of stones from the ancient mythology 
The Augustan age was pre-eminently the 
Golden Age of Latin poetry, but to this tune 
belongs also the most famous of the Roman 
historians Livy (Titus Livius), 59 b c -a n 17, 
18 noted for the splendour of his rhetoric 
He preferred bterary effectiveness to historical 
accuracy, so that his narrative of Rome from 
its foundmg is more like a prose epic, a series of 
splendid pictures, than a critical historj 
After Ovid and Livy the dcchne of Roman 
literature set m rapidly , but m the so-called 
Silver Age that foUowed there are still several 
Writers who invite and deserve attention 
The satirist Juvenal (ad 60-140) and the 
epigrammatist Martial (a D c 40-c 104) belong 
to this later peiiod Juvenal’s savage castiga- 
tions of Roman life have been translated and 
mitatcd by many Enghsli poets, especnlly 
Drjden These men are chiefly interesting to 
us today for the picture they give of Roman life 
in the days of the Empire The tragedies of 
Seneca— Nei o s tutor — w ith their ghosts and 
their dismal lack of acting qualities, were the 
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chief models foi tragedy, as Plautus and Teience 
were for comedy, among the early writers of 
£nghsh drama Today we read them as 
curiosities, though we can still enjoy Seneca’s 
philosophical studies written m letter form 
Tacitus (55-120), whose terse, pungent, and 
\'i-vid style has sometimes been compared with 
that of Carlyle, gives us a number of valuable 
historical pictures The “ Germama ” is our 
only vieiv of Central Europe under the early 
Roman Empire His “ Agiicola ” is a very 
beautiful piece of biography and describes 
Agncola’s campaigns m Britain And what 
remains of his “ Annals ” and “ Histones ” is 
our chief soui ce for the events of the first century 
of the Roman Empire He mentions briefiy 
the first Chiistians in Rome, but was obviously 
unable to foresee the importance nhich they 
weie to assume The historian Suetonius 
(75-160), a nniter of much less distmction than 
Tacitus, had the advantage 
of being one of Hadrian’s 
private secretaries, and could 
therefore nTite his very gossipy 
“ Lives of the Twelve Caesais ” 
from the documentary sources 
Perhaps the most interest- 
ing writings in Silver Latin 
are the letters of Phny the 
Younger (61-c 113) The most 
famous is the one telling of 
the death of his uncle Pliny 
the Elder m the eruption of 
Vesuvius that buried Pompeii 
As a whole these letters give 
a racy picture of the time 
that IS also pictured in Juvenal 
and Tacitus Phny the Elder 
(23-79) was the author of a 
“ Natiual History,” which is a 
priceless storehouse of information about the 
science of ancient times Two other works of 
the Silver Age strike a more modern note, the 
literary criticism of Qumtihan and the “ Satyr- 
icon,” the prose novel of Petromus Arbiter 
With the gradual breakdown of the Roman 
Empire which followed the death of Maicus 
Aurehus (ad 180), hterature almost disap- 
peared Although there were brief flickers of 
activity from time to time, the genuine Roman 
spuit was dead Latm continued to be written 
for fifteen hundred years, throughout the 
Middle Ages and beyond it , but though many 
important books, hke St Augustme’s “ Con- 
fessions,” and much poetiy — many of our 
oldest hymns, for example — were written m 
Latin, Latm literature after the second cen- 
tury never reached the heights that it had 
attained m the Augustan and Silver Ages 
As Latin has never ceased to be spoken as a 
learned language, its pronunciation has been 
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coriupted by the pioiiunciation of the various 
languages of Europe Thus the name Gtcero is 
pronounced in Italy GJnchero in England Sisero 
But in the teaching of Latin in many English 
schools the consonants c and g are alwaj^s given 
their hard sound, and the “ continental ” 
vowel sounds taught Thus Gicero is pro- 
nounced lak'ar-6, Augitstus, ow-goos-toos, and 
Horaiius, hor-ah'-ti-oos 

Latitude euid Longitude. (Pron lat'- 
i-tud , lon'-]i-tud) To indicate accurately the 
position of a place on the surface of the earth, 
geographers imagme the globe to be covered 
with a network of lines regularly spaced Those 
runmng east and west — ^parallel to the Equatoi 
— are called “ parallels,” and the distance 
between them is measured in “ degrees of 
latitude ” Those runnmg north and south — 
from pole to pole — are called “ meridians,” 
and the distance between them is measured in 
“ degrees of longitude ” In- 
stead of marlung each degree, 
which ivould make a confus- 
ing network of hnes on the 
map, every fifth or tenth 
degree only is usually marked 
In numbering the parallels, 
we begin with the Equator 
as ?eio and count north and 
south Thus the first degree 
north of the Equator is one 
degree north latitude, usually 
written “ lat 1° N ” , and 
the first degree south of the 
Equator is one degree south 
latitude, or “ lat 1° S ” Since 
the distance from the Equator 
to either of the poles is one- 
fouith of a circle round the 
eaith, it will measure one- 
fourth of 360 degrees (the number of equal 
parts into which a ciicle is divided), which 
equals 90 degrees Thus 90 degrees north lati- 
tude marks the position of the North Pole, 90 
degrees south latitude that of the South Pole 
In numbeiing the meridians most countries 
by agreement have chosen as the point of 
departure the mendian passing through Gieen- 
wich, where the British Royal Observatory was 
estabhshed m 1676 Beginmng with this as 0°, 
the first degree east of Greenwich is called one 
degree east longitude, or “ long 1° E ” , the 
fiist degree west is ‘‘long 1° W ” , and so on 
until 180 degrees (half of 360) have been 
measured off eastward and westward The 
180th meiidian is on the other side of the 
earth, exactly opposite to the one which passes 
through Greenwich, and, with it, it forms one 
of the great circles wluch pass through the 
poles round the earth This meridian is 
neither ‘‘ east ” nor ‘‘ west,” for both the east 



LINES ACROSS THE GLOBE 
To make tt easy to find places on the map, 
geographers draw imaginary lines across 
the globe — hnes of latitude (parallel to the 
equator] and longitude (through the poles) 
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‘ZERO HOUR’ OF LONGITUDE 


Most countMos now calculate longitude from the meridian 
of Greenwich In the grounds of Greenwich Observatory 
stands this tablet which shows longitude 0° Greenwich 
time IS set from the moment at which the sun passes over 
this imaginary line 

and west reckonings end here Other meridians 
which have at tunes been used m calculatmg 
longitude are the ones passing through Washing, 
ton (USA), Ferro (Canary Is ), and Pans 
As you can leadily see, the circles forming the 
parallels decrease in size from the Equator to 
the poles The meridians all meet at the poles, 
therefore the Iforth Pole cannot be said to have 
longitude It has only latitude (lat 90° N ), 
and from there the only direction is south, jurt 
as from the South Pole the only 
possible direction is north A 
degree of longitude measured on 
the Equator is a little more than 
69 miles This distance decreases 
until at 30° it is a little less than 
60 miles, at 60° about 34i miles, 
and at the poles zero 
A degree of latitude measured 
from the Equator to the first par- 
allel north or south is about 68| 
miles , but between lat 45° and 
lat 46° it IS a httle more than 
69 miles If the earth were a 
perfect sphere the degrees of lati- 
tude Mould, of course, all be an 
equal distance apart , but the 
earth is flattened at the poles and 
bulging at the Equatoi, uhich 
accounts for the difference which 
we have just noted 
The determination of both lati- 
tude and longitude depends upon 
astronomical observations Lati- 
tude is found at sea by measuring 


with an instrument called a sextant the sun’s 
angular distance above the hoiizon when it is at 
the highest point or “ zenith ” — that is, at exact 
noon From astronomical tables which give 
the “ decimation ” of the sun (its distance north 
or south of the Equator for that day) the lati- 
tude IS then found 

One of the easiest ways of computing longitude 
at sea is by notmg the difference in time between 
that given by the observation of the sun at 
noon, and that given by a chronometer, oi 
watch set to Greenwich time Tlie longitude is 
the amount bj* which noon by Greenwich tune 
IS earher oi later than noon at the observer’s 
point , one hour’s dificrence in time means 
15° difference m longitude 

Other imagmary lines on the earth’s surface 
are the two tropics — ^the Tropic of Cancer (23;! 
degrees north of the Equator) and the Tropic of 
Capricorn (23^ degrees south of the Equator) 
These two parallels mark off the belt round 
the middle of the earth m which the sun, at 
some period of every year, is directly overhead 

The polar cucles are the same distance from 
the poles that the tropics are from the Equator 
The Arctic Circle, therefore, is 661 degrees north 
latitude, and the Antarctic Circle is 661 degrees 
south latitude They mark off the regions 
around the poles where each year there is at 
least one day when the sun does not set, but is 
nsible above the honzon for the full 24 hours 

Lf Ei t V i a. • Latvia or Letvia — ^the “ land of 
the Letts ” — ^is a name that has appeared on 
our maps smce 1918 , the country comprises 
most of the former Russian provmces of Coui- 
land and Livoma, and lies between Estonia and 



: 

CROSSING THE EQUATOR 


When a Bribsh ship crosses the Equator, members of the crew, dressed up to 
represent envoys of Father Neptune, ask the captam s permission for him to come 
aboard and hold an investiture For those who have not crossed the Equator 
before, the ceremony ends in a ducking in an improvised tank This photograph 
shows the ceremony in progress on board H M S Sussex. 
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Lithuania on the Baltic Sea The Gulf of Riga 
makes a deep mdentation on the north-west 
coast Latvia possesses about 340 miles of sea- 
coast, and there are good harbours at Riga, 
Liepaja (Libau), and Ventspils (Windau) 

Much of the surface of the country is very low, 
and there are manj’’ marshes and peat-bogs , 
hut pait of Livoma consists of wooded hills, 
picturesque deep valleys, and charming lakes 
Latvia is mainly an agricultural country, but the 
people are passing from agncultuie to mdustrial 


Area — 25,000 square miles (including inland lakes) 
Population, 1,950,000 

Physical Features — A flat region, largely forest Chief 
river, the Dvina (Daugava] 

Principal Products — Rye, barley, oats, wheat, flax , 
timber , butter and other foodstuffs 

Chief Cities — Riga (capital), 385,000, Liepaja (Libau), 
57,000 , Daugavpils (Dvmsk), 45,000 


life Rye, oats, barley, flax, potatoes, and some 
wheat are raised The principal exports are 
flax and timber Riga, the capital, with a 
population of 385,000, is the chief seaport, and 
an important centre of trade and manufacture 
The Letts, Avho make up about 76 per cent of 
the population, are, with the Lithuamans, a 
separate branch of the great Indo-European 
family, akm to the Slavs 
In the 13th century w'hat is now Latvia was 
a part of the territory conquered and Christian- 
ued by the Crusadmg Teutonic kmghts It was 
added to Russia by Peter the Great, and le- 
mamed a part of that country until it w'as 
established as a separate lepubhc m 1918 
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MAKING MERRY IN LATVIA 
St John’s Day, June 24, is a happy holiday for the people 
of Latvia The country people decorate not only their 
houses but also themselves, whether Old or young, with gar- 
lands of foliage, generally oak leaves 
I'lioto Presi Section Latvian roreipn 0/Ace Jiiaa 

Latvia was admitted to the League of Nations 
in 1921 There is an elected Parliament of 100 
members called the Batima The Lettish language 
IS akin to the Lithuanian, and there is quite 
a considerable literature, rich m poetry 
and proverbs 

Laud, WiDLiAM (1573-1645) The 
son of a Readmg clothier, educated 
first at the free school of his native 
towTi, this remarkable man rose to 
the highest position in the Church in 
the leign of Kmg Charles I He first 
attamed royal favour under James I, 
and was an even greater favourite wath 
Cliarles I, who made him Archbishop of 
Canterbury m 1633 Laud, while m 
power, made every effort to enforce 
strict disciphne m the Church and exact 
ritual m rehgious practice This made 
him very unpopular, and eventually his 
unconstitutional methods proved his 
downfall The Long Parhament had 
him throwTi mto the Tow’er, and he was 
condemned to death and beheaded 
Laundry and Dky-Cleaning 
Washing clothes, always a highly un- 
popular Monday mormng task in the 
home, IS now a big, thrivmg mdustry 
The launcfryman takes your washing 
to an efficient power laundry 



LAUD BLESSING STRAFFORD 


While Laud was lying in the Tower under sentence of death, the Earl of 
Strafford, who was also condemned to death, sent a message to the 
Archbishop begging him to be at his window and give him his blessing as 
he passed to the block This painting shows Strafford receivmg the 
blessing outs de Laud’s cell 
I Tom the vatnttng hy P Delaroehe 
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equipped to make shoit i\oik of nhat is a 
back-breakmg ]ob for the housewife 
With careful system, the soiled pieces are 
identified by mdehble marks or tags, then 
sorted and dropped mside the cyhnder of a huge 
w asher The cyhnder, of n ood or stainless steel, 
can rinse and toss as much as 600 lb of clothes 
at one tune It lotates inside a nater-filled 
shell, nhu-lmg the clothes through thick suds 
and dropping them mto the bath hundreds of 
times without ever scourmg them o% er a 
rubbmg board There are 10 to 12 washings in 
suds, rinsmg water and 
blueing water 
Then the clothes go 
mto a w ater-e\tiactor in 
the shape of a whirling 
metal basket wluch spms 
the w ater out “ Rough 
wash ” IS dried by means 
of hot air and sent 
home " Fimshed ser- 
vice " IS starched when 
necessary, and sent to 
the ironers All “ flat 
work,” such as towels 
table cloths, and sheets, j h* 



passes between a pol- 
ished, steam-heated sur- 
face and a senes of soft 
padded rolls Clothmgis 
fimshed on steam-heated 
presses and touched up 
with electiic hand irons 
It requires the most care- 
ful work to remove spots 
and stams, and to bleach 
the clothes inthout dara- 
agmg them 
Silks, velvets, woollen 
smts and dresses, felt 
hats, and fine rugs must 
all go to the dry-cleanei 
French cleaners former- 
ly removed grease or 
dirt with solvents, egf 
benzine or petrol 
These are replaced now 
chiefly by peti oleum 
naphtha Today garments are agitated m a 
metal w asher with a clear solvent, then with a 
soapy solvent Next they are imsed m a flow 
of cleanmg fluid and whuled dn Then stains 
of frmt coffee, grease or ink are removed by 
expert spotters and finallv the article is pressed 
Laurel. You know the laurel, probably, 
as the tiee wlwse leaves woven mto a wreath, 
adorned the victoi at the ancient games of 
the Greeks and Romans, and stiU, m fact, make 
the victor’s wreath at many modem events 
But this tree, in Britain, w e usually call the baj^ 
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TRUE AND COMMON LAURELS 
The true laurel which is better known as the bay, has 
medium-sized, pointed leaves whose margins are wavy This 
plant (top) also has berries, borne m ones or twos from the 
axils of the leaves But in the common laurel (lower), the 
leaves are very large and shiny, with a regular margin, while 
the flowers, and the berries which follow, are in racemes 
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although its scientiflc name, Law us nobilis 
shows clearly enough w hat it reallj* is It is not 
often a large tree, although at times it may 
exceed thirty feet in height, sending up a mass 
of long, straight shoots rather than a smgle 
stem It IS seen more often m garden shnibberies 
and churchyards than anywhere else, but it is 
not really a native of this country You also 
come upon it m the most urban of situations, 
perhaps as a neat, lounded bush on a long 
straight stem, standmg m a green-pamted tub 
on a hotel’s steps The wood, though hard, of 

good colour and fine 
gram, ls seldom large 
enough to he of value 
The sweet laurel, as 
the bay is occasionally 
called, IS found growing 
native m the Mediter- 
ranean districts of 
Europe and m Great 
Bntam It belongs to 
th? family which m- 
eludes the camphor and 
other trees remarkable 
for their aiomatic quah- 
ties From the hemes 
and other parts of the 
sweet laurel is distilled 
an aromatic oil used m 
the manufacture of toilet 
waters The dried leaves 
also are used for flavour- 
mg m cookery and in 
pickling pilchards 
The ancient Greeks 
were accustomed to use 
entwined twigs of tins 
tree to crown victors of 
the Pythian games The 
tree was sacred to Apollo, 
and the nymph Daphne, 
when pursued by Apollo, 
ivas, m answer to her 
prayers, changed into a 
laurel The placing of 
a laurel crown on the 
blow of poets dates 
from the Middle Ages 
The trees which w e know as laurels m Bntam 
aie no relation of the bav, but are reallv 
members of the same genus as tlie cheines and 
the plums, Primus, and of these the commonest 
IS actually known as the cherry laurel (P 
lauroceranis) This tree which has been grown 
in England for several hundred years, comes 
from the Caucasus It has large, leathery 
leaves, shiny on the uppei surface and rather 
hke those of the rhododendron, and, like that 
shrub, it IS popular as undergrowiih and m the 
shruhhen’’ It can, however, reach qmte a good 
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me, although it ib seldom grown ns a real tree 
The flowers of this species aie white, and the 
fruits black The leaves, when cut up and 
bruised, smell very strongly of bitter almonds 
(prussic acid or hydrogen cj'anide), and are 
actually powerful enough to be used m mscct- 
kilhng bottles When distilled, they jncld the 
oil of hjfdiocyanic acid, which is a most dendlj 
poison , in spite of this, it is sometimes used, 
butinaven diluted form, foi flavoui mg icing, etc 

The Poitugal lain cl (P hsttamco), which is 
also of long-btanding mtioduction, has the 
leaves spotted with jellow and is not so 
commonly planted Finally, theie is the spuigo 
laurel {Daphne laurcola), a \ ei y 
small shiub with long, narrow, 
dark green leaves, and tiny 
green flow-ers which open veI^ 
eaily in the 'seai This shiub 
IS a relative of the popular 
garden me/cieon 

Laurier, Sia Wirmin 
(1841-1919) This “ Gi and Old 
Man ” of Canadian Libcialism, 
the Right Hon Sir Wilfiid 
Laurier, Piime Minister of 
Canada from 1896 tO 1911, was 
born Novembei 20 1841, of 
humble Fiench-Canndian 
parents In 1864 lit eiitcicd 
the practice of law in IMoiitioal, 
and in 1874 was elected a 
member of the Canadian Hou*o 
of Commons 

In 1877 he became Minister 
of Inland Revenue and Ad- 
ministration In 1887 he was 
chosen, though a Fiench-Can- 
adian and a Roman Catholic, 
to become leader of the Liberal 
party Under his guidance the 
fortunes of the Liberals soon 
levived, and in 1896 he was 
called upon to form a goveinmcnt Thus he 
entered on that 16-year tenure of the Prcinier- 
slup which was to make him one of the great 
figures of Canadian history He was the fiist 
French-Canadian to hold this mipoitaut oflico 

In his attitude toward Gieat Biitain Laurier 
perhaps, best be described as a Libeial 
Impeiialist When the South Afiican War broke 
out, not long after his advent to pow’cr, he 
dispatched several contingents of Canadian 
volunteers to South Africa to fight there the 
battles of the empire Then, and always, he 
was thoroughly loyal to the British Crown Bu* 
he was also loyal to Canada He regarded the 
British Empu-e as an alhanee of free and equal 
nations, and he opposed every attempt, from 
whatever quarter, to hmit Canadian freedom 
It IS a significant fact that it was during his 



SIR WILFRID laurier' 
Laurier was one o( the greatest of Canidinn 
stitesmen Intensely loyal to the British 
Empire, he conceiseti, before the time came 
for Its fruition, the idea of a Commonwealth 
of free and independent nations oninp 
allegiance to the British Crown 


period of oflioc that the Inst British ‘•oldiei was 
witlulrnwTi fiom Canadian soil, and that the 
schemes for a Canadian nav\ took fonn 
So far ns liis domestic policj was conpcrned, 
Laurier was guided by n splendid faith in 
Canada’s futuic His immigration policj 
brought into the countrt hundrcfls of thousands 
of sft tiers, and his railwaj programme looked 
tow’nid the spanning of the country with not one 
tiniisconiincntnl track, but tliice lines of railwa% 

“ Build up Canada " lieeame the w.iteliwoid of 
his gotcinment In the geneial election of 
1911 he was defeated, and Mr (later Sii) 
Robert Borden, the lendci of the Consort ntites, 
sure ceded him ns Piemier 
When the ^\orld War broke 
out, Laurier iiatc the gotcrii- 
mciit hii whole heal ted sup 
poll When, liowetei, in 1917, 
the go\( ininent adopted com- 
pukort inilitan ^emcc, lie 
foimd himself unable to con- 
tinue Ills Mippoil, and lie bad 
the 1 1 agio tvpiiRiice of sot mg 
a Inigeelemciil m liisown part\ 
desoil him 1 1 is jiolict was 
defeated m n genctal election, 
and on Fcbiuan 17, 1919, he 
died, still at tnnance with 
mant of his formei follow cis 

Lava., You hat c all heard 
of the ternble things winch 
happen when a \oIcino eiupts 
(jxec Volcano), and of nil those 
pci haps the w oi st is liie flow of 
lata This is the more or less 
com]ilct(It melted rook dis 
clmigcd from the tolcano 
Molten lava is a tci} thick 
fluid sntuiatcd with gases 
and steam Its fluidity do- 
pends on its temperature, the 
amount of tapoiir it contains, 
and Its chemical composition Those Intns 
which contain not moio than 68 per cent of 
silica aic called basic lavas, and melt at about 
2,250'’ Fahrenheit Latns containing 06 pei 
cent or more of silica are acid latas and lemam 
moic OI less pasty eten at 3,100° 

The late of flow’ of basic lava is faster than 
that of acid lava, and the cones of the volcanoes 
pioduoing it are generally low’ and have gentle 
slopes Mountains which gi\o foith acid la\a 
tend to have high steep cones Lavas usualh 
flow slow’ly, rarely as much as a mile an hour 
If lava cools so quickly that there is no 
opportunity foi the constituents to crystallize, 
it 18 glassy and forms obsidian Lava which 
has huge crystals embedded m a ground mass 
of small crystals is called poiphyrp The 
top of lava is often frothy from bubbles of 
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LAVA ROCKS ON THE SIDE OF VESUVIUS 
One can see that these twisted rocks now hard and firm, were once part o{ a stream of 
molten matter that flowed out of the crater of the volcano Vesuvius, for they have the 
appearance of a fluid suddenly solidified How ternfying that wave of hot molten rock 
must have been when it poured like a stow-moving flood down the mountain-side I 


LAVA 

{fas and is then called 
sconaceons Pvimce is rocK 
fiolh so light that it ■will 
float on vatci (See Pumice) 

There are, of course, many 
other rod s composed of latas, 

^\blch indeed hn\c done a 
tremendous amount to make 
the face of the earth w hat it 
IS todav [See nho Goologj) 

Lavender. E\en if 
\ou have no gauicn yon 
Mill knoM the lot e^ fiagiance 
of this plant, perhaps the 
favourite of all old-fnsbioncd 
scents, and used for all sorts 
of perfumery In the linen 
cupboard the chest of draw ers 
and the naidiobe the dried 
floMcis of this ddighlfully 
h agrant shrub aic htill largely 
used housenites 
Latandvla lera is a bush 
about 18 inches high, and the 
familial spikes of bloom rise 
above the leaves another 18 
inches The flow ers and then 
stalks should he picked when the sun is on 
them if the full fragrance is to be retained 
after thej'’ are dried Lavender is a native of 
southern Europe, an 1 groMs best on chalky sods, 
in sunny positions At one time the great 
English lavender beds u'ere at ^Iltchara, ]ust 
south of London, but a deadly disease made it 
no longer uoith while gioumg the heib theie 
Other closely-related species are giowi some- 
times m gardens The sea-lavender (statice) 
belongs to a different family 

Lavoisier, Antoine L \ubent (Pron 
lav-uaz'.ya) (1743-1794) “The Republic 
has no need of scientists," declared the president 
of the tribunal that sent Lavoisier, " father of 
modern chemistry,” to the guillotine m May 
1794, when the French revolutionary terror 
was at its height This fanatical declaration 
dreu' forth from Lagrange, the great French 
mathematician, the retort “ You have m a 
moment cut off a head whose hke may not be 
seen again for a century ” 

Lavoisier was born m Pans, August 26, 1743, 
and first came into prommence m 1766, Avhen 
his essay on the best method of lighting Pans 
was awarded the first prize Thereafter, he 
occupied hunself with physics, chemistry, 
meteorology, agriculture, economics, currency 
questions, armament manufacture, and hygiene 
m all of which he excelled by the breadth of vision 
> and intuition he brought to bear m order to 
\ clear auay age-old and deep rooted faUacies 
ine outstanding feature of Lavoisier’s bnl- 
It liantli versatile career is that he discovered 


nothing* His virtues Mere, so to speak, in- 
dividually negative, yet the sum of their effects 
was to establish physics and chemistry on 
sound rational bases He founded the modern 
theory of the chemical elements, and in- 
augurated the modem science of quantitative 
organic analysis He destroyed the phlogiston 
theory, M'bich pre-supposed that an mflamma- 
tory, nnknoivn principle icsided in combustible 
bodies, and so paved the way for a true science 
of heat He gave the name oxygen (“ acid 
producer ”) to that gas, and showed mth 
Laplace, that water is formed by the combustion 
of oxygen and hydrogen 
Science will always honour this martyred 
gemns, for, in the words of Liebig, the great 
chemist, “ his merit, hib immortal glory is that 
he infused mto the body of science a new spirit " 
Lavoisier’s gieatest work was his “Traite 
elementaire de Chimie," 1789 “ Memoires de 

Chimie,” published by his widow in 1805, was 
completed just before he was guillotmed 
Between 1862 and 1893 the complete works of 
Lavoisier m six volumes weie published by the 
French Ministry of Public Instruction The 
great chemist’s portrait is reproduced in p 947 
Law, Andsew Bonar (1858-1923) Although 
Bonar Law was Prune Minister for only seven 
months— from November 1922 to May 1923— 
there have been instances of even shorter terms, 
and his importance as a statesman was spread 
over a number of years 
The son of a Presbyterian minister, Bonar 
Law was born m New Brunswick, Canada, 
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September 16, 1858, and was 
educated first m Canada, and 
then at Glasgow He started 
his busmess career m that 
city, and rose to be one of 
its leading citizens, being 
prominently associated with 
the iron trade until he first 
entered Pailiament as one of 
the members for Glasgow, at 
the age of forty-two He 
became leader of the Con- 
seivative Party in the House 
of Commons in 1911, and 
served in both Coalition Gov- 
ernments in the World War 
An unassuming man, with 
no claims to being an orator, 
and disdaining to use any 
of the tricks of rhetoric and 
noisy pretensions by which 
smaller men have sometimes 
contrived to make themselves 
prominent, he was, never- 
theless, duiing the whole of 
his Parliamentary career dis- 
tmguished as a most skilful 
debater and an able and level 



ANDREW BONAR LAW 
Bonar Law, a statesman of great ability, will be 
remembered Cor his unselfish devotion to what he 
believed to be the best interests of the State, and 
by his notable lack of personal ambition 

Etliotl S Frit 

-headed pohtician Bonar Law died 


Possessing a marvellous memoiy, Bonar Law buried m Westminster Abbey 


spoke without notes Even 
when presenting the Budget, 
ivith its great ai ray of diverse 
figures and facts, he relied 
on his memory to an extent 
unequalled by other Chan- 
cellors of the Exchequer At 
the same time he never 
spoke without being sure of 
his facts, and if challenged 
across the floor of the House 
he could quote his authority 
as readily as make a retoit 
The character of the man 
was revealed by the v ay in 
which he tendei ed thefullest 
support of the Opposition 
to Asquith’s Government in 
the early days of the War, 
and by the lofty patriotism 
with which he rallied his 
party to the support of 
the national cause when he 
might have exploited some 
of the difficulties the nation 
found itself in as a means for 
securing party advantage 
October 30, 1923, and was 


RULES that GOVERN the HUMAN FAMILY 


'T' hough laws exist primarily to stop us doing certain things, they are not 
irksome, for without them no one would be safe. Like a good father, 
they are just but not unkind 


Law AND Laavyers We use the vord law 
vnth at least three fundamentally diffeient 
meamngs In its widest sense, law expi esses 

the 1 elation between 
cause and effect Stu- 
dents of the sciences 
found, aftei long ob- 
servation, that natural 
objects and forces can 
be depended upon to 
act m certain ways , 
these ways are natural 
laws Thus the chemist 
speaks of the law of 
the conservation of 
mattei , the physicist, 
of the laws of motion , 
the biologist, of the 
laws of heredity 
In a narrower sense the word law refers to 
the social hfe of Man Thus we speak of laws 
of etiquette, laws of honour, and the moral law 
Bbstorians tell us that when people first began 
to hve in groups they had no rules or laws, but 
they soon realized that each man had to pay 


attention to the needs and welfare of his neigh- 
bouis in Older to make hfe not only pleasant 
but possible for the greatest number These 
rules or customs w'eie at fiist unwiitten, and 
w'ere not ahva'ys observed When law' in this 
second sense failed, when iidicule or ostracism 
were not effective checks, the state stepped in, 
malung law in a third sense 

The word law' is now most commonly used in 
this stnctei or more positive sense of rules or 
codes which the state enforces through its 
pohtical orgamzation The eaihest code of 
laws that has come down to us is that of 
Hammurabi, the Babyloman monarch, w’ho 
hved about 2100 B c Sometimes laws proved 
unsatisfactory and were changed, as for example 
when the harsh laws of Draco, m the 7th 
century B c , were displaced by the moie humane 
code of Solon 

The Romans, with their genius for govern- 
ment, gradually built up a remarkable body of 
law based on long-established custom, modified 
and increased by judicial decisions and legis- 
lative enactments, which the Emperor Justiman 
codified m what came to be called the Roman 
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Civil Law So logical and just ueie Us princi- 
ples that it has been ealled “ ci vstalh/cd 
icason ” In the latter part of the I\Iiddlc Ages 
the study of this Roman lau was reM\cd m 
the universities of Europe It has detei mined 
the general chaiactci of the Ians of ciery 
nation in uestern Europe except England 
Bcfoie the Norman invasion of England, each 
manor, borough, or shire had its rules based on 
estabhshed custom — ^laws of tradition After 


offenders Constitutional law is the basic law 
of a nation oi state, and it sets forth in 
geneial terms the naWe of the government 
established undei it 

Canon law arose m the Middle Ages to deal 
with Church matters. It was administered m 
separate Church courts, wnth the Pope at the 
head, and thcic were numerous conflicts of 
jurisdiction between the Church and the secular 
coiiits Tlie new code of the canon law is a 


the Noimans conquered the island, judges 
appointed b> the king moved from place to 
place to administer these local laws, and 
graduallj popular custom gave way to judicial 
custom In medieval England a custom was 
held to be law if it had been m force (m the 
old phrase) “ fiom a time when the mcmoiy of 
Man runneth not to the contrary ” As 
time went on, the decisions of the 
judges, constantly modified bj later 
decisions, w ere accepted as the body 
of Enghsli “ common law ’’ 

Statute law, or legislation, is another 
kind of law which grew up because 
conditions arose to which judge-made 
or common law did not applj' This 
IS law made bj legislative bodies, such 
as parliaments, congresses, and legis- 
latures Fmthermore, two chief types . 
of law came to bo recognized civil I 
law, w'liich sets forth the rights of 
pel sons, with methods foi maintam- 
ing or regaimng them , and criminal 
law, w'liich deals with the nature of I 
actions harmful to the public and the 
private good, ivith piimshments for I 


collection of all the discipluiary laws of the 
Roman Catholic Church 
“ Equity ” IS the name that is applied to a 
body of legal principles which arose m England 
to icmedy the injustices which were done by a 
strict application of the letter of the law For 
a long time (until 1873) the English Courts 




LAWYERS IN PROCESSION 

At the opening of the Michaelmas term at the taw Courts, judges and 
hampers attend a service at Westminster Abbey or Westminster Cathedral, 
and, before going on to the Law Courts, are entertained hy the Lord Chan- 
House of Lords The top photograph shows King’s Counsel, 
in lull state dress, entering the Law Courts, and the lower. Junior Counsel 
entering the House of Lords Notice the difference in their wigs 


of Justice were distmct from the 
“ equity ” tribunals, which were under 
the Lord Chancellor Military law is 
the set of rules used for govermng a 
military oiganization Martial law is 
the suspension of civil laws in time of 
emergency, such as invasion or insur- 
rection, and the enforcement of mih- 
tary law on the civihan population 
Parliamentary law’ is not “ law ” It is 
merely a body of rules to regulate the 
procedure of a dehberative group 
The legal piofession is crow ded, but 
manj persons with legal tiainmg enter 
business m which they find their know- 
ledge of great value In recent yeais 
women have entered the legal pro- 
fession Law has become so complex 
that it IS almost impossible for one to 
become an expert in all its branches 
Law's are constantly changmg and are 
so volummous that only a specialist 
can keep himself fully informed 
Barristers and solicitors, who plead 
in the courts as advocate or counsel, 
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SWEARING-IN THE ‘LORD CHIEF’ AT THE LAW COURTS 

This photograph snows the scene m Court when a new Lord Chief Justice is being sworn in, i e , takes the oath of allegiance 
to the King The Lord Chancellor is in the centre of the photograph with the Lord Chief J ustice on his left Behind the Lord 
Chancellor are on his right, the tnace-bearer and purse-bearer and, on his left. Judges of the High Court and King’s Counsel 
The photograph shows Lord Chief Justice Hewart being sworn in by the Lord Chancellor, the late Earl Birkenhead in 1922 


or otherwise act as a client’s legal agent, form 
the two great branches of the profession 
To qualify for call to the English Bar takes 
at least three years, and the candidate must 
become a student of one of the four Inns of 
Court in London — the Inner Temple, Middle 
Temple, Lincoln’s Inn, and Gray’s Inn A large 
proportion of law students who now enter the 
Inns have taken a Umversity degree An in- 
terestmg feature is that a certain number of 
dinners must be attended in the haU of an Inn 
to “ keep terms ” The higher grades m the 
piofession — king’s counsel (K C ) or judge — are 
open only to those who have established a good 
practice Further details may be obtained 
from the Council of Legal Education, 15, Old 
Square, Lincoln’s Inn, W C 

Training to be a Sohcitor 
To become a solicitor (once called an 
“ attorney ”), the usual method is for a youth 
to be articled to a member of the profession for 
five yeais , or he may serve m a solicitor’s 
office as an ordinary clerk for ten years There 
are three examinations (controlled by the 


Incorporated Law Society, Chancery Lane, W C ), 
but the preliminary is often excused Passing 
the intermediate and final examinations, and 
the payment of certain fees, admit the candidate 
to practice [See also Courts of Justice) 

L a W, Intern AT iONAL ‘ ‘ The law of nations, ” 
or international law, is the group of rules and 
prmciples which by general agreement the states 
of the civilized world observe in their relations 
with one another Rome had a code of laws, 
called the yvs genttum, governing its relations 
with foreigners, in which we find some of the 
early beginnings of inter national 'law as it is 
understood and practised in modern times 
With the giowtli and intercourse of the 
modem states at the close of the Middle Ages, 
the need of an accepted body of principles 
governing their relations began to be felt , and 
a number of writers, foremost of whom was 
Hugo Grotius, a Dutch scholai, published 
treatises on the subject In Grotius’s book, “ De 
jure belli et pacis” (published m 1625), we have 
the basis of much of the subsequent woik on 
the subject, including the followmg principles 
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(1) war should be earned on only for a just 
cause, and for the purpose of defence , (2) do 
no more injury to the vanquished than is strictly 
necessary , (3) force alone ought not to regulate 
the relations of peoples, for there is justice 
between states as well as between mdmduals , 
(4) to observe treaties is the wisest practice and 
the greatest strength of soveieigns 
In a strict sense mternational law is not law 
It is only a body of customs and conventions 
which the nations have agreed to accept, and 
its force depends on the good faith of the states 
that accept it Treaties ordinances of states, 
decisions of international tnbunals, and the 
opimons of prominent jurists are studied to 
determine what rules have been most generally 
accepted In recent years mternational con- 
gresses have been held to determine and mter- 
pret various phases of mternational law, the 
most important of these being The Hague Peace 
Conferences [qv) held in 1899 and 1907 One 
of the most satisfactory features of the post- War 


LAWN tennis 

settlement in 1919 was the establishment at The 
Hague of the Peimanent Court of International 
Justice {See Arbitration) 

International law recogmzes that a sovereign 
state has complete authonty within its own 
borders and, m the case of maritime states, a 
jurisdiction over the sea for a distance of about 
three miles from its coast The freedom of the 
high seas, or that part of the ocean which hes 
beyond territorial waters, is possessed by all 
In reducing the suffermgs of war, international 
law made consideiable progress m the 19th 
century, but the practices of the World War of 
1914-1918 violated many cherished prmciples 
In the wars m China, Japan, and Spam m the 
mneteen-thirties prmciples which, it had been 
fondly beheved, were well established were 
shown to rest on the flimsiest foundations 
More and more it came to be felt that, despite 
the efforts of many generations of mternational 
jurists, the law that, m the last resort, governs 
the relationship of nations is that of the jungle 


EVERYBODY’S SUMMER GAME 

T/f/here'ter one goes tn summer one passes tennts courts where the great 
summer game ts tn full swing And tn London, W imbledon ts a greater 
attraction than Lord's during the Championship matches 


Lawn T ennis. Law n tennis is a modern 
development of the much older game of real 
tenms, which is now but little played The 

present game w as first 
plaj ed in England about 
] S74, and it has mcreas- 
ediapidlj in popularity 
having gradually, 
through vaiious changes 
m the I ules, reached its 
prevent liighlv dei elop- 
ed form It is one of the 
few «poits in which 
w oratn, now fi eed from 
tiresome dress lestric- 
tions, can pla\ with 
men, thougli a good 
tournament-class man 
phier could probabh 
defeat the w orld's greatest w oman play er 
The tennis court is m irked out on a closeh 
cut level grass lawn, oi on a haid suiface like 
Cray el asphalt, oi concrete , it is 78 feet Iona 
and 27 feet wade A hard court is, of couise 
usable throucliout the ynnter veason When 
four persons plav the game the court is 9 feet 
widei, the extra width being taken up by two 
side strips, each 4\ feet wide It is divided in 
linhes by a net 3 feet Inch in the centre, and 
1 feet G niches at the posts which support the 
Liidv Mhite lines or tapes indicate the base 


hues, side hues, service hues, and half-court 
line watbm the court 

The object of the game is for the player on 
one side of the net to send the ball into his 
opponent’s court in such a maimer that it 
cannot be returned The ball is a hollow sphere 
of rubber cov^ered w ith w hite felt not more than 
24 inches in diameter The racket is a flat net 
of tightlj'-strung gut m a frame, ynth a handle 
a little more than a foot long , the whole is 
about 27 inches m length and usually weighs 
from 12 to 14 ounces, though there is no re- 
striction in the rules on the size or yveight 

At the start of a match of singles — as the 
game is called when two persons play — one 
playei “serves ’ while the other “receives” 
The seiy^er stands with both feet behind the 
base-line, throws the ball into the air, and by 
striking it with the racket sends it over the 
net into his opponent s service court diagonally 
opposite If the first ball is a “ fault ” he tries 
with a second ball The receiver, or “striker- 
out, as he is called must hit the ball on the 
fiist bound attempting to send it back over the 
net so that it w ill fall w ithin the court If he 
fails to return it oyrei the net or sends it outside 
the court he loses the point After the «er\ ice 
has been returned eithei player may hit the 
ball before it has bounced, i e ‘ y olley ” it 

The ball frequently passes to and Iro across 
the net several times before one of the plajers 




1 3 ;? 

f—tB FT- ♦ 

1 

Iz 

in 

half COUartLINE, A2 ft 

SERVICE LINE ZIFT 

1 

H 

1 

! 1 


LAWN TENNIS 

fails to letuin it The service alternates, fiist light of his (oi hei) body, he stands sideways 
from the right, then from the left court, and a to the ball, with his left foot forward, and uses 
plajer continues to serve until he wins or the forehand drive by hitting the ball with a 
loses a game, when the service passes to his smooth forward swing near the top of its bounce 
opponent The doubles game on the larger If the ball falls to his left, he advances his right 
court — with two playeis on each side of the foot, swings the racket across his body, and hits 
net — ^is played in the same manner, except that the ball inth a backhand stioke 

Often when he can reach 
the ball before it bounces, 
he “ volleys ” by hitting it 
while it IS still in the air 
If his opponent has run in 
close to the net he some- 
times “ lobs ” by sending 
the ball high over the 
opponent’s head The over- 
head “smash” is employed 
m “ killing ” any w eak 
leturn that his opponent 
may send high above the 
net, and the “ drop-shot” 
is used to send the ball softly just ovei the net 
— a stroke needing great accuracy of touch 
Service gives opportunity for many skilful 
strokes There aie two st 3 des of service m 
lawn tenms — the overarm and the underarm — 
although the latter is rarety used by modern 
exponents of the game, as sufficient speed 
cannot be given to the ball ivithout sending 
it “ out ” or ” away ” With the overarm 
service, the full striking force of the arm can 
be used, and the stjde can be varied To an 
inexperienced player “ spin ” or “ siverve ” 
services are difficult to take, but the first-class 
player rehes as much on speed as on finesse 
To the annual Championships of the All- 
England Lawn Tennis (and Croquet) Club 
there come to Wimbledon — the “ Mecca ” of 
wmrid tennis — plaj’^ers from nearly eveij’^ nation 
Many of the men play for their country in the 

International Lawm 


the partners alternate in 
servmg, and different tac- 
tics must obviously be 
employed 

The first point won 
makes the score 15, the 
second point 30, the third 
40, and the fourth wins 
the game unless each side 
has scored 40 In that case 
the score is “ deuce,” and 
in order to ivin the game 
thereafter one side or the 
othei must take tw'o points 
in succession The scores 
to 0 ” are called as “ 
the opposite being 


SIDE LINE, i FEET 

HOW A TENNIS COURT IS MARKED 

Th.s shows the standard plan and dimensions o{ a 
tennis court for both “singles” and “doubles” play 


“15 to 0” and “30 
15 love,” “ 30 love,” etc , 
love 15,” and so on The 
first of the two points after “ deuce ” is called 
“advantage 111 ” (also “van’ in,” “vantage server,” 
or “vantage So-and-so ”) if won bj' the server, and 
“ advantage out,” etc , if w'on by the stnker-out 
At the end of each game the player who has 
served becomes stnker-out while his opponent 
serves The play continues until one player 
wins SIX games, w’hich gives him the “ set ” 
If, how'ever, the score should become five 
games all, one player or the other must win 
two consecutive games in order to win the set 
Sides are usually changed at the end of every odd 
game A match is the best of three or five sets 
The principal strokes used in returning the 
ball are the “ forehand dnve,” the “backhand,” 
the “volley,” the “ half- volley,” the “lob,” 
the “ drop-shot,” and 
the “ smash ” If the 
player is right-handed, 
and the ball falls to the 



HOW TO GRIP THE RACKET 
Above are the handgrips adopted by the majority of lavm tennis 
players for (top) the forehand drive, and (be'ow) the backhand 
Note that the racket is held at the very end of the handle to 
give a smooth swing 


Tennis Championship 
for the Davis Cup The 
nearest approach to this 
grueUuig competition m 
women’s tennis is the 
Wightman Cup, plaj^ed 
tor annually hy teams 
representing Great 
Britain and the USA 
(See also m Fact-Index) 
The Lawn Tenms Association, the governing 
body of the game in Britain, organizes tw’o other 
important events — ^the Hard Courts Champion- 
ships, now held at Bournemouth, and the 
Covered Courts Championships at Queen’s 
Club During the season there is a long suc- 
cession of tournaments, in which both “ open ” 
and “ handicap ” events attract a large entry 
of aspiring players of both sexes There are 
also special events for “ juniors ” 
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WIMBLEDON CENTRE COURT ARENA OF THE CHAMPIONS 


Even to plajr in the Championships at Wimbledon is the hall-mark of a first-class lawn-tenms player To wm is the greatest 
honour that he or she can achieve, and every summer the finals are fought out on the Centre Court, in an atmosphere tense 
with exatement Here, during the men’s singles final of the 1937 Championships the eventual winner, J D Budge (nght), 
of the United States, has come up to the net to volley a shot made by his German opponent, Baron von Cramro For an 

important match like this, there are linesmen and ball-boys on duty m addition to an umpire 


There is much discussion as to the relative 
ments of the greatest men players m the 
history of latvn tennis Some veterans of the 
game say that no modern player, despite the all- 
round speeding-up and higher standard of 
play, would have been able to beat the brothers 
R F and H L Doherty, vho reigned at 
Wimbledon m the ’nmeties and in the early part 
of the present century The Renshaw twms 
were earher champions, W Renshaw winrang 
the men’s smgles on seven occasions — six of 
them consecutive After the Dohertys and 
A W Gore came the invasion from abroad, 
such players as N E Brookes (Australia) and 
A F Wilding (New Zealand) bemg worthy 
champions of the game The year 1919 saw the 
mtroduction of the “ cannon-ball ” service, 
used with deadly effect by G L Patterson 
(Austraha) The greatest of all Amencan 
players, W T Tilden, won the first of his three 
victones m 1920 Later there came the leign 
of France’s “ Foui Musketeers,” — J Borotra, 
R Lacoste, H Cochet and J Brugnon — ^the first 
three of V horn became smgles champions F J 
^ Perry was the next “ home ” player to “ win 
^ at Wimbledon ” — he did it three times runmng, 

, m 1934, 1935, and 1936 — and J D Budge 

' (USA) won m 1937 and 1938 
{ In women’s tennis, the late Mile Suzanne 

f' 


Lenglen, of France, first won the Wimbledon 
crown in 1919, at the age of 20, and proceeded 
to win again in 1920, 1921, 1922, 1923, and 1925 
Other great players include Mrs 6 W Hillyard, 
SIX times champion , Mrs Lambert Chambers, 
seven times champion , and Mrs Helen Wills 
Moody, compatriot of Tilden, who equalled this 
record Miss Ryan, another Amencan, won 
19 doubles championships 
The professional side of the game subse- 
quently claimed many of the “ starb ” includ 
mg Cochet, Tilden, Perry, and H E Vines 
Professional players, of course, are not allowed 
to compete in championsliips and tournaments 
with amateurs 

Lawrence, Thomas Edward (1888- 
1935) A motor-cycle accident on an English 
country road brought to a dramatic close one 
of the most remarkable and romantic careers 
of the twentieth century “ Lawrence of 
Arabia ” had become famous the world over 
because of his amazmg exploits as leader of the 
Arab revolt agamst tiie Turks (1916-18) , and 
his dislike of publicity, which led him after 
wards to change his name twice and hide himself 
m the rank's of the Royal Air Force, had made 
him an almost legendary figure 
Lawrence was born August 15, 1888, in 
North Wales After a regular school course he 
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M eat to Jesus College, Oxford, where his unusual 
peisonahty began to show itself His attend- 
ances at classes "uere irregular, he spent his 
nights loaming about the city , he read 
continuously, skimming over thousands of 
books on a variety of subjects 
At an early age Lawrence became interested 
in the Middle Ages, and this interest resulted 
in a journey to the Near East, to study the 
castles of the Crusaders He tramped all ovei 
Palestine, Syria, and Mesopotamia, becoming 
acquainted with the Arabs, and thus laid the 
foundations of his great 
life-work 

When the Woild Wai 
broke out Laurence 
was recalled to Eng- 
land to cany out map- 
ping work, but he was 
soon transferred to the 
intelligence service 
in Egypt Soon after- 
wards he was sent to 
Arabia, with the rank 
of colonel, and there 
he began to take an 
active part in the 
revolt of the Arabs 
against then Turkish 
oppressors 
Lawrence arrived at 
a time when the Arabian 
forces were scattered, 
weakened, and dis- 
couraged With tireless 
energy he rode all over 
Arabia, winmng the 
confidence and admira- 
tion of the tribes, con- 
stantly urging Aiab 
unity He identified 
himself completely 
uith the Arabs and 
their cause , he rode 
about on the swiftest 
camels, wearing beauti- 
ful white flou ing robes 

and the headdress of an Arab chieftain , he 
often went for days at a stietch with httle 
sleep , he endured even greater hardships 
than the Arabs themselves Soon LauTence 
had organized the latter into a fighting unit, 
and by a senes of lightning manoeuvres he time 
and again outwitted the Turks, routing them 
from strong positions and inflicting heavy losses 
The Arabs will long remember Lawrence — 
they called him “ El-Aurens for his train- 
wrecking The Turks controlled a railway which 
ran to Medina, where they had a strong army 
entrenched Over this railway food and supplies 
u ere legularly sent Lawrence planted mines — 



*t)aUu UiMOr 

‘ LAWRENCE OF ARABIA ’ 

T E Lawrence, who IS often spoken of as "Lawrence of Arabia," 
IS here seen wearing the costume of the country that he loved 
so well He had a great dislike of any form of publicity, and 
photographs of him are rare 


LEAD 

“ tulips ” he called them — blew up supply 
trains, and captuied the provisions foi his Arabs 
As the campaign continued, Lawience work- 
ing closely u ith General Allenby and the Aiabian 
Prince Feisal, moved steadily north He won 
battle after battle, until in one last magmficent 
push his foices completely destroyed the Fourth 
Turkish Army and captured Damascus 
Laurence’s major task was over But Arab 
independence was still close to his heart, and he 
looked after Arab inteiests at the Peace Con- 
ference The Middle Eastern Settlement of 

1921, 111 uhich he took 
a piomment part, he 
consideied a much 
more important accom- 
plishment than his 
victory ovei the Turks 
Tins woik ended, he 
retired fiom public life, 
to u rite his account of 
the revolt, “ The Seven 
PiUars of Wisdom ” 
An abridged edition 
was latei issued, the 
famous “ Revolt in the 
Desert ” All the money 
that came to him from 
the sale of the “Revolt’ ’ 
he gave to set up an 
education fund foi 
officers’ cliildien 
Throughout his life he 
w'ould take nothing by 
w'ay of rewaid, neither 
money nor militai}' 
decorations, for his par t 
m the Aiabian struggle 
Later he received an 
appointment at Oxford, 
but was soon called to 
the Colonial Office to 
advise on Arab affaus 
Again he retired, 
entered the Royal Air 
Foice as a mechanic, 
ti ansfen ed to the Tank 
Corps, and finally letiiined to the Air Foice To 
escape unuelcome attention, he changed his 
name bj'^ deed-poll, first to Ross, then to Shau 
His most important uork during this peiiod 
was a new tianslation of Horaei’s Odyssei 
Leaving the Air Force, for a feu months he 
had led the secluded hfe of a scholar when Ins 
fatal accident oecuned 

Le a.cl. The gieat weight and softness of lead 
and the ease with which it is extracted from its 
native ores have made it one of the “ handiest ’ 
metals since very ancient times, and its great 
lesistance to most acids has given it a high place 
in modern chemical trades and mdnstnes 
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Pure lead is used chiefly today for making 
water-pipes, coverings for electric cables, 
chemical tanks, and storage batteries Jtlixed 
with a small amount of arsemc, it is made 
into small shot and shrapnel bullets , ivith 25 
per cent of tin it gives solder The principal 
lead compounds employed in the arts and 
manufactures are white lead (a form of lead 
carbonate), used for making paints , red lead, 
or “ mimum ” (one of the lead oxides), also used 
lor making paint, particularly fpr ironw ork 
to prevent rust formation , and htharge (lead 
monoxide), used in makmg flint glass and for 
glazing pottery. The so-called “ lead ” in pencils 
IS not lead at all, but a form of carbon called 
graphite (q v ) 

Befoie the invention of high-pow er explosives 
had compelled the use of tougher metals, all 
iifle bullets were cast of lead The small shot 
of olden days was made in high shot tow'ers, 
from the top of which molten lead passing 
through a sieve fell m tinj' drops, w hich cooled 
on their downward lomne-y and plunged into 
water tanks at the bottom, the imjact restoring 
the globular shape temporarily lost while falling 
Lead in its pure state is greyish-w lute m 
colour A fresh-cut surface will glitter bril- 
liantly, but quickly becomes dull on exposure 
to the air Because it lacks rigidity and tensile 
strength it is unfit to support any great strain, 
either pull oi pressure It melts at 327 4° 
Centigrade (621° Fahrenheit) 

Lead is mined chiefly in the form of galena 
(lead sulphide), which is usually found associated 
w ith silver The process of extraction is simple, 

the ore being roasted 
until all the sulphur 
is burned away 
All the compounds 
of lead are poisonous 
Special caution is le- 
quired in occupations 
w here quantities of 
this metal are used, 
such as glazing, paint- 
ing plumbing, and 
jirmtiiig for lead is 
a cumulatn e poison, 
til it IS succeeding 
amounts accumulate 
in the bod^ , gradually 
producing giaver 
inptonis extending 
fioiii colic to nerve 
parah sis, blindness, 
convulsions, and 
death There is prae 
ticallj no danger from 
lead plumbing w here 
the water IS haid for 
a coating of insoluble 


salts IS formed on the inside of the pipes, but 
with soft water poisonous soluble compounds 
are formed and must be guarded against 

Lead was known to the Romans, who used it 
extensively for water-pipes, tanks, weights, 
and rings It is often mentioned in the Bible 
League of Nations. Long before 
the League of Nations was estabhshed, efforts 
had been made to solve mternational problems 
by round-table discussions They all tended 
to confirm the opimon that representatives of 
nations can haimomze national with common 
mterests and settle disputes without war 

Innumerable international meetings had been 
held— in a smgle year as many as 160 — to 
consider special aspects of w orld problems , 
and since the orgamzation of the International 
Postal Umon m 1S74 an increasing number of 
permanent official international bureaux were 
set up with admimstrative and other powers 
The Hague Tribunal, estabhshed in 1899, was 
a long step tow ard an international organization, 
providing, as it did, a nucleus for a world couib 
of justice 

To President Woodrow Wilson of the United 
States belongs the chief credit for forming a 
League of Nations In his famous “ Fourteen 
Points ” (Januarj' S, 1918) he named this 
as part of the peace programme, subsequently 
accepted by the Alhes and b}* Germany in the 
Armistice negotiations “ A general asscciation 
of nations," read Point Fouiteen, “ must be 
formed under specific covenants, for the purpose 
of affording guarantees of pohtical independence 
and territorial integrity to great and small states 



FIRST ASSEMBLY OF THE LEAGUE OF NATIONS 
The first meeting of the League of Nations Assembly, shown in this photograph, was he’d in the 
Salle de la Reformation at Geneva opening on November 15 1920 It lasted for 37 days, and 
was attended by delegates from 42 states Matters dealt with were the framing of rules for 
procedure the establishment of the Permanent Court of International Justice, and disarmament 
rnarlrtj of thr remvr ef 'in Iitvt |iio(r> r n JuTlim 
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PALACE OF THE LEAGUE OF NATIONS AT GENEVA 
The great palace in ■which the League of Nations is housed at Geneva replaced a disused hotel in which the affairs of the League 
had been previously conducted The building, which covers an area of 4i acres, was begun m March 1931, and first occupied 
in February, 1936 It cost £2,000,000 The secretariat occupies one huge wing, in which is the Council Hall accommodating 
about 2,000 people A fine library occupies a part of the other wing In the centre of the block a''e the Assembly buildings, 
which house the delegates Round the buildings are pleasant park-like grounds, as can be seen here 

Courier]/ 0/ Hit Lcugur oj ftofioni 

alike ” His insistence at the Peace Conference foims the Secretariat New member states 
made the League a part of the Versailles Treaty are admitted upon the consent of two-thirds 
Many offered suggestions as to plan, the one of the Assembly They must be self-governing 
most closely followed in the Covenant being countries, including dominions and colonies 
that of General Jan C Smuts of South Africa Withdrawal from the League requires two years’ 
The efficiency of the League of Nations was, notice and fulfilment of all obligations With 
however, greatly impaired by the absence of few exceptions all votes in both Council and 
the USA as a signatory, the American nation Assembly are required to be unammous Geneva 
refusing a mandate that would allow America’s is the seat of the League 
intervention in non-American controversies The purposes of the League are to prevent 
The machinery of the League today consists wars by insisting upon arbitration and judicial 
of an Assembly, a Council, and an international decision to settle disputes, secure a reduction of 
Secretariat The Assembly, which meets usually national armaments, and prevent international 
once a year, is composed of three representatives traffic in arms, drugs, women, and children , 
from each of the member countnes, and each and to obtain fair and humane conditions for 
state has only one vote The Council meets labour, etc All treaties enteied into by 
at least three times a j^ear Great Britam, member states must be registered with tbe 
France, and Russia are permanent members. Secretariat of the League 
and eleven non-permanent members are at A system of “ mandatories ” responsible to 
present annually chosen by the Assembly Ger- the League is set up to rule the former German 
many and Japan withdrew m 1935, Italy m 1937, colonies and certain portions of the old Turkish 
and Peru, Hungary, Albama, and Spam in 1939 Empire, and other terntones Finally, m 
The Council selects the permanent Secretary Article 10, the members undertake “ to respect 
Geneial for the League who, with his staff and preserve as against external aggression the 
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temtonal integrit}" and cM&ting political inde- 
pendence of all members of the League ” The 
chief w capon to be used against offending states 
IS an economic blockade This part of the 
League machinerj broke doun completely in 
193C, when it vas found impossible or inexpedi- 
ent to employ all the " sanctions " elnii‘>cs 
against Italy during her campaign against 
V.b\ssinia, a fclIoM League member that Itah 
had heiself proposed for membership The 
League had prcvioiislj failed in tlie Chinese- 
Japnneso dispute of 1934, uhen Japan iirested 
Manchukuo from China 
The first meeting of the Executne Council 
Tvas held in Pans, January 16, 1920 On 
Kovember 16, 1920, the full Assembly of the 
League met in Geneva for the first time, inth 
41 countiics represented Fifti -eight states 
Mere members in 1938 Great Biitam’s share 
of the cost of upkeep is the highest 

Court of International Justice 
An important adjunct to the League is the 
Permanent Court of International Justice, or 
World Court, of eleven judges and four deputy 
judges to hear cases voluntarily submitted b5>' 
disputing states, concerning interpretations of 
treaties, questions of international law, breaches 
of international obligation, and reparations for 
such breaches The judges are elected for 
terms of nine years by separate majority votes 
of the Council and the Assembly from a list of 
nominees Sittmgs are held m The Hague 
Peace Palace 

The International Labour Office is closely 
connected m ith the League, and also 
has its headquarters in Geneva 
The goveimng body is composed of 
12 Government representatives, 
eight employers’ representatives, and 
eight Morkers’ representatives 
The League of Nations Union, 
with headquarters in London, is 
an orgamzation for supporters of 
the League Viscount Cecil is its 
President 

Lear, Edwabd ( 1812-1888) If 

you haven’t yet made the acquaint- 
ance of the Morks of EdMard Lear, 
a great treat is in store for you For 
he was the ivnter and illustrator of 
two of the most famous humorous 
children’s books in the world 
“ The Book of Nonsense,” which 
consists of Limericks, and “The 
Nonsense Book ” These are books 
of pure nonsense We call Lewis 
Carroll’s “ Alice ” books nonsense, 
too, but they are dehberately witty 
and well thought out, often almost 
scientific , they have not the spon- 
taneous “ craziness ” of Lear 


Boin m London, May 12, 1812, Lear Mas 
patronized b}’’ the Earl of Derby, for Mhom he 
drcM senes of sketches of the menageiie at 
KnoMsle^', and for mIiosc children the nonsense 
ihymes Mere first Mritten Later Lear lived in 
Rome, tra^elllng Mndely in the Mediterranean 
region, and he died at San Remo, Januarj' 30, 
I8S8 Bv profession iii fact, he Mas a serious 
Mater-colour painter, and his ‘Illustrated 
Journals of a Landscape Painter” enjojed as 
much popularity for their illustrations as for 
their text But his fame rests principally on 
the books mentioned above, popular aLdie Muth 
children and Mith adults 
In his preface to " The Book of Nonsense,” 
EdMard Lear gives a summary of his life to- 
gether Mith some xerses about himself 
JTow to know Mr Lcir' 

ho iins written such volumes of «tull ' 
he begins , and he goes on to tell us that 
lli‘> mind IS concrete end fastidious, 

His nose is remarkibK big, 

His \is'ige IS more or less hideous, 

Ills beird it resembles a wic 

And here, to finish up with, is one of his Limericks 

There wis an Old Person of Anerlev, 

Wliose conduct wss slmngc and unmatmerlv , 
nc rushed down the Strind, 

With a pig m each hand, 

But returned m the evening to Anerlev 

Limericks mc hear noMadays usually contam 
a fresh rlnmie in the last line The origin of 
the term Limenck is doubtful , some suggestions 
are given m the article under that heading 



LEAR’S DRAWINGS FOR HIS LIMERICKS 
Here are two o’ Edward Lear’s own illustrations to his •' Book of Nonsense ’ 
The upper illustrates the Limenck about the Old Person of Anerley (see text in 
this page) , while the verse for the lower drawing is “ There was an old man 
with a beard. Who said it is just as I feared 1 Two Owls and a Hen, four 
Larks and a Wren, Have all built their nests m my beard 1 ” 
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How HIDES & SKINS become LEATHER 

“ 'T'heie’s nothing like leather ” is an old saying and a true one, for, despite 
* Man*s ingenuity, he has found no satisfactory substitute This article 
tells leather’s stoiy from bullock’s back to boot or bag 


Lea-tlier. Have you ever wondered where 
leather comes from — that tough, soft, pliant, 
yet wondei fully hard-wearmg stuff Avhioh now 
has so many uses It makes your shoes, and 
sometimes even your clothes , it takes things 
about for you m bags and trunks of every size 
and shape , it keeps things togethei as straps , 
it covers upholstery and makes harness , and 
there is, as many people uill tell you, still no 
good substitute foi good leather 

Leather is actually the hides of animals, 
chiefly domestic animals such as the cow and 
horse The skins of the larger animals are 
called hides The hides of smaller animals, 
such as sheep, goats, pigs, dogs, etc , are known 
to the trade as “ skins ” The deer, kangaroo, 
buffalo, antelope, and water ammals such as the 
alligator, walrus, and seal (not the fur-bearmg 
seal, but a quite distinct species), also furnish 
leather In recent times all sorts of lizards, 
snakes and crocodiles and even sharks, have 
been made to yield their coverings as “ leather ” 
for fancy articles, such as handbags, and for 
ladies’ shoes Among birds, the ostrich also 
juelds a good leather 

Before the hides are ready for use as leather, 
they have to go through a good many processes 
These piocesses are much the same today as 
they were among the ancient Egyptians, for 
modem ingenuity has not been able to hasten 
and improve the manufacture of leather to the 
extent it has done for most othei manufactures 
The first step is to remove the skin from the 
ammal, whole and without blemish With 
modern tools this is done very skilfully and 
quickly , sometimes air is forced under the 
skin with a belloivs to make removal easy If 
the hides go at once into the tanning process 
they are left untreated or “ green ” If there is 
any delay they must 
be dried, or “green 
salted,” that is, have 
salt rubbed into the 
fleshy side to prevent 
decomposition 
At the tannery the 
skins and hides are 
tiimmed to remove 
flesh and useless 
parts, and put into 
‘ soaks”— large tanks 
of brine Heiethey 
are left for from two 
to four daj’s to be 
plumped, softened, 


and cleansed The “ fleshmg ” machine next 
removes all fat and tissue remnants The hair 
is loosened b5' a chemical bath, and is scraped 
off hy another machine 
After thorough washing and trimming the 
hides are ready for tanning The purpose of 
tanning is to stop decomposition, to give the 
hides greater strength, toughness, and pliabilitA', 
and to make them proof against water There 
IS a choice of processes, upon u hioh will depend 
the grade and special quality of the finished 
leather The chief processes are the tan-baik 
treatment, treatment with oils or tallow, and the 
chrome oi chemical process When it is desired 
to tan skins without removing the fur or hair 
— ^for example, for use as fuis or rugs — they are 
“tawed” or diy-tanned by packing in moist 
salt and powdered alum 

Different Barks Used for Tannmg 
For the heaviei leathers and some of the 
lighter kinds, the tan-bark process is in most 
general use Originally the bark of oak-tiees 
was used almost exclusively, and in many parts of 
Britain large areas uere covered with trees 
grou n for this purpose alone Modern methods 
however, as described below, no longer require 
this source of ran material Barks of manj 
kmds of trees and othei vegetable substances 
contaimng tannin are now used, and the niannei 
of their use and the choice of barks largely 
determine the kind and quality of the leather 
Most heavy leathers, such as sole and belting 
leather, upholstery, harness, bag and strap 
leathers are tanned uith hemlock and oak 
In Austraha the mimosa or uattle-barks are 
much used Tannin is also found in the bark 
and leaves of most forest trees, but the onlj 
other ones which furnish enough to be of value 
are certain willows, chestnuts and birches 
Other tanning materials of importance are 
quebiacho, a widely distributed tree of South 
America, myiobalans, the fruit of an Indian 
tree , divi-dwi, the dried seed-pods of a South 
American tiee , galls, abnormal growths found 
on oaks, caused by the gall-wasp’s laying eggs 
in the plant , gambler, the product of a shrub 
cultivated in Singapore and the Malav Archi- 
pelago , mangiove, from the mangrove trees of 
Borneo , valoma, the acorn cup of the Turkish 
and Greek oak , and sumach, the ground leaves 
of one of the sumach trees [Rhus coiiana) 
grown in Mediterranean regions Each of these 
has its especial uses, according to the purpose 
to which the leather is to be put But in 
modern practice vegetable tanning is being 
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PARTS OF A HIDE 
The parts of a hide are known 
as (A) the butt, (6) belly, (C) 
eheek, (D) neck, and (E) shanks 



FIRST CHAPTERS IN THE LIFE-STORY OF LEATHER 
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When the hides reach the factor>, the hanging parts such as the ears and tails are trimmed off, and all clinging hits of flesh 

are carefully removed Then the hides are put into lime vats, like the one shown here The lime loosens the hair The workmen 
who handle the hides from the hme vats must wear rubber gloves to keep the liquid from eating into their skm 


V-* « t " " 










® soaked in lime for a while, they arc put into vats like this to be washed clean The paddle wheels revolve, 
carrying the hides round with them and, the water being constanUy renewed the lime is gradually remov^ If it were left on 
the hides, it would not only loosen the hair but would aSect the skin as well 
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LEATHER AT A LATER STAGE THE SPLITTING MACHINE 
Here we see a. workman putting a hide into the splitting machine This machine is delicately adjusted to shave the hide into 
two sheets The hair half is called " grain " leather, and the flesh half is called " split ” leather The gram leather has the 
firm tough fibre that made up the outside of the animal’s skin, and is therefore of higher grade than the split 

used less and less, and so-called synthetic and the currying and finishing are done as a separate 
chemical tanmngs are more and more popular industry, the curner buying the rough leather 
The actual process of tanmng is usually called from the tanner 

“ tannage ” Dull leather, such as is used in the cheaper 

The skins are suspended m vats containing grades of shoes, may be simply oiled and u orked 
tanmng solutions made of various mgredients, to make it pUable Harness leather and sole 
singly or m combination, and are removed from leathei is put m great presses to make it hard 
one vat to another, each succeeding vat contain- and durable If a lustre is desired a dressing 
ing a stronger solution than the one before is applied to the grain side of the leather and 
They are then dried by artificial heat, oiled, then it is run through pressure loUers winch 
and ironed by large rollers polish the surface , if a dull polish is desired a 

Bark or vegetable tanmng requues from 90 revolving brush is passed over the surface Grain 
to 100 days, while the process of chrome or leather may also be given a pattern, as is done 
chemical tanning takes less than a third of that in box calf or imitation alligator skms 
time This process was invented by an Ameii- The colouring of leathei is an ait in itself, 
can in ISSi, and is now the most general mode lequiring great caie to bring about a uniform 
of dressing light leathei s It is also used foi result Different skins going through the same 
heavy leathers where great strength is needed colour bath will beofdifferent shades, and various 

The liquid used is a solution of chromium salts, portions of the same skin may take the colour 
obtained from chrome iron ore unevenly, so that the leather may appeal spotted 

Oil tanning is used for making soft glove The modern factory aims at doing away with 
leathers such as chamois, buckskin, and piano waste The small pieces of leather chipped off 
leather The process is called “ shammying ” in trimming the hides foi market are combined 
and consists of u oiking oil into the skms to with some of the substances used in the course 
make them spongy and soft Many of the soft of the tanning, and made mto a pulp that will 
leathers — ^the “ shammy leathers ” — ^formerly harden into any required shape or into boards 
treated m this way are now chiome-tanned to be cut mto shoe heels and inn er soles The 

The fimshmg processes are varied accordmg waste fat and tissues cut from the hides are 
to the use foi which the leather is intended used for glue, while the hair is used for cheap 
The leather, as it dries after tanning, is stiff and blankets and cloth, or m making plaster 
lOugh Bubbmg oil into the leather to make it Leathers are distmguished by many names 
soft and phable IS called “ currying ” Sometimes accordmg to their matenal and treatment The 
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most numeious and 
useful are made of cow- 
hide and calf-skm 
Bor calf is calf leather 
‘ttamped inth irregular 
lines forming lough 
rectangles Ifaaca//is 
heavy oalf-skin vith a 
wav finish Suede calf- 
skin (sometimes kid) is 
fimshed bj' ‘ buffing ” or grinding the face 
on an emery 1111661 Dull calf or gun metal 
has a smooth unglazed fiiush 
About 25 per cent of the leather supply 
IS furnished by the skins of sheep and goats, 
which are used chiefly for shoe uppers and 
gloves Kid or goat-skin is the usual 
material for women’s and children’s shoes 
Glazed or glace Ltd is the most common 
form, having a smooth highly polished 
surface Undressed Lid is a skin dressed 
only on one side, used chiefly for gloves 
Heavy plump goat-skin, tanned by a dual 
vegetable and chemical process and having 
a semi-bnght fimsh, is called Dongola 
Morocco was originally a sumach-tanned goat- 
skin, made in Morocco and stamed red , the 
term is also applied to imitations of morocco, 
and to any heavily tanned goat-skm Morocco 
18 favoured for book-covers 






Russia leather was oiiginally a very high- 
grade calf-skm made m Bussia and dressed 
wnth birch oil giving it a pecuhar fragrance , 
it w as d} ed a deep red So-called Russia 
leather is now' made throughout Europe and 
America of heavy skins of various kinds, and 
finished in tan, brown or black Red Russia 
IS now chiefly used for bindmg fine books, as 
the leather is watertight and strong and 
repels insects Patent 
leathers aie made from 
any fiim, soft leather, 
free from grease and 
with no tendency to 
stretch Successive 
coats of black varmsh 
are applied, until the 
surface is covered with 
a heavy coat of enamel, 
and the last coat is 
baked on 

Coidovan is horse 
hide, ver}' durable and 
watertight , the name 
comes from the Spanish 
citj' of Cordova, w'hich had an ancient reputation 
for making fine shoes Imitations are now made 
from calf Chamois is properly the dressed skin 
of the Alpine chamois, but the genuine article is 
very scarce , most of the so-called chamois is 




KINDS OF LEATHER 
The four varieties oE leather most 
frequently used are (reading from 
left to right} morocco and pig-skin 
(top), calf and crocodile (lower) 



AT THE END OF THE PROCESS— OILING AND DRYING 
After the hid« have been tanned, they are coloured, seasoned, and oiled Uft, we see two workmen applying the oil with 
soft cloths The nght-hand picture shows the men hanging up the hides to dry Once dry, the fimshed leather is sorted 
a«ording to weight The heaviest and strongest skins are collected and classed as "first grade," and the others graded 
accordingly Since leather is sold by the square foot, each hide is measured in a measuring machine and its size marked upon 

It Then they are put into big bundles for : upping 
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chi ome- tanned sheep-skin Buckskin, onginally 
tanned deer-skin, is nowadays usually su&de- 
finished calf-skin or kid It is a buff or cream- 
coloured leather, almost as soft and pliable as 
cloth, and is widely used in glove-making 
Because of the increasing demand for leather 
and its consequent rise in price, various sub- 


LEAVES 

statutes have been devised, some of which closely 
resemble leather in feehng and appearance, 
though not in durability They are prepared 
from strong fabrics treated with collodion- 
cotton But the shoemaker’s boast, “ there’s 
nothing like leather,” would appear still to 
hold good so far as footwear is concerned 


TIte GREEN GARMENT of the TREES 

T Tsefttlness as well as beauty ts a functton of a tree’s leaves, and, indeed, 

^ without leaves a tree would surely die, for they extract its nourishment 
from sunlight and air. How this miracle is performed is described here. 


Leaves. Most people look upon leaves 
ineiely as the brilliant costume of the trees, 
without realizing their immense importance to 

human as well as to 
plant hfe By far the 

V . largest part of the food 

manufac- 
tured originally by the 
leaves of plants — even 
(' your breakfast bacon 

‘ ‘ and eggs if you follow 

P'j' l r,l them back far enough 

^ * *' Indeed, we shall see 

l-bat leaves are the 
mouths, the lungs, the 
■' ^ stomachs, the pores, 

V I and the “ eyes ” of the 
Aspen Leaves “ pla^t, Without which 

Photo A ir Dfnnh the plant could not livc 

We can learn all the more important facts 
about leaves b\ examining any ordinary leaf 
fiom a tree or bush From the stem a network 
of veins branches out to all parts of the leaf 
Those veins act not only as the fibre skeleton 
M Inch holds the leaf spread out in shape, but as 
the “ blood-vessels ” which connect every por- 
tion of the leaf with the deepest rootlet far under- 
ground In beta^een the veins the leaf is filled 
with a spongy mass of green- coloured cells, held 
in place by a thin skin or membrane on the upper 
and lov ei surfaces 

Now let us follow the leaf through a day’s 
M ork as it hangs upon the tree First, we find 
that the upper surface of a leaf nearly always 
faces the sunlit sky If a tree is growing close 
against a high wall, very few leaves ivill be found 
on the dark side That is because the leaf needs 
sunlight to do its work There are a few inter- 
esting exceptions to this rule, however, such as 
the compass plant, whose leaves are turned on 
edge pointing north and south This is an 
adaptation to avoid the intense heat of the 
tiopical sun 

As the sunlight strikes thiough the smooth 
transparent membrane on the upper surface of 
the leaf small quantities of air enter through 
thousands of tinv siomaia — mouths — mostly on 
the undei side At once a strange thing takes 


place The green colouring matter {chlorophyll) 
of the leaf takes from the air the gas carbon 
dioxide, and mixes it up with water which has 
reached the leaf, via the plant’s system of 
“ water-pipes ” or vessels, from the distant roots 
Then, with the aid of the sunhght, the leaf 
manufactures out of this mixture the sugars and 
starches w'hich are the basis of plant food, and 
turns out into the air again through those same 
“ mouths ” the surplus oxygen The sugars and 
starches then pass back through the veins and 
stem of the leaf, and unite with other chemicals 
in the sap to nourish the plant and build up the 
hard woody material (cellulose] of the stem and 
branches 

But the leaf performs another important 
function When they are not drawing in air to 
make food, the stomata act as pores, and sweat 
away the excess water sent up from the roots 
This helps to keep the leaf cool and healthy 

In a sense the leaf ” sees ” the light, for the 
leaves of a plant growing in a cellar will keep 
turmng toward the windows, no matter how 
often the position of the plant is changed 
Sensitivity to Light and Touch 

Scientists have a word for this sensitivity, 
which they call phototropism, or turmng towards 
the light Thus, a plant may be sufficiently 
sensitive even to react to a passing cloud In 
some plants, too, the leaves have on their upper 
surface tiny cells covered ivith curved trans- 
parent membranes like the lenses in a telescope 
or camera If a film of watei covers the upper 
surface of certain leaves, so as to destroy the 
focusing effect of these tiny leaf-lenses, they 
appear to be no longer able to determine the 
direction of the light It is not certain, how- 
ever, that these lenses really do anything more 
than concentrate the rays of hght for the benefit 
of the cells ivithin the.leaf The leaves of some 
plants are sensitive to touch as v ell as to light, in 
almost the same way as the tendrils of climbers 
One of the mimosas, for example, is actually 
called the “ sensitive plant ” because its leaves 
react so strongly to touch 

Plants show a wide range of leaf shapes, each 
suited to particular needs But there are three 
mam tapes of arrangement of the mam ribs of 
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their skeleton (1) those mth several mam nbs 
branching out finger-hke fiom the stem, called 
“ palmate ” (from the Latin 'palma, palm of the 
hand) , (2) those inth a single laige middle rib 
fiom uluch sinallei nbs bianch out feathei-hke 
on each side, called “ pinnate ” (fiom the Latin 
‘pinna, feather) , and (3) those in iihicli the iibs 
do not form a branching netv ork at all, but run 
from stem to tip, called “ parallel-veined ” 

It must be borne in mind that these terms 
refer only to the venation (veimng), not to 
the shape of leaf, 
uhere the terms 
palmate and pinnate 
have a much more 
lestricted meamng 
For instance, the 
round nasturtium 
leaf, the slightly m 
dented leaf of the 
scarlet geranium, the 
ivy leaf with its sharp 
lobes, and the leaf of 
the hoise - chestnut, 
which is spht into 
sections clear doira 
to the stem — all 
have the palmate 
sj'stem of venation 
Yet you uould find, 
m a book about 
flowers, that the 
leaves of the first are 
referred to as round, 
those of the second 
as lobed, and those 
of the third alone as 
palmate — and even 
for the horse-chestnut 
this word IS not 
always used Simi- 
larly, the beech leaf, 
the oak leaf, the elm 
leaf, and even the 
locust leaf, which 
consists of groups of 
pairs of small leafiets 
arranged around the 
mam stalk, are all 
good examples of the 
pinnate type of vena 
tion Yet the beech 
leaf 18 ovate, the oak 
leaf lobed, the elm 
leaf often obovate 
and the locust leaf 
alone is truly pinnate 
Lilies tulips and 
almost all grasses 
illustrate the third or 


of leaves, but even m them the shapes of the 
leaves ditfer vnthin extremely w ide limits 
Leaves are arranged to get the greatest 
amount of light , the}’’ may be in pima (opposite), 
or m spirals or zigzags about the branch (alter- 
nate), or in u hoi Is. many spiinging from one 
point , but no leaf ever closely overlaps another 
The normal form of '{iie leaf is broad and 
thin, but there are many modified leaves — the 
needles of the pme tree, the long ribbon-like 
grasses, the finely divided compound leaves of 

and 

-Serrate , 
(Sa'sef Violet) 



parallel-veined t-^»pe 


Spathulate'^ and Crenate 
Lls>ndao-j£ade^ 

SOME OF NATURE’S MANY DESIGNS OF LEAF 
Plart leaves exh bjt almost infinite variety but they may be conveniently classified into a number 
of gTMpsjccordmg to the way in which they are attached to the plant stem, the r shape and 
•I 1 I jp f jjig djagram ^onie of the principal tvpes are represented bv plants characteristic 

of the flora of the British Isles 


their structure 
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the tribe Umbelliferae, the hoUow tiaps in which 
the pitcher-plant catches insects 

Most leaves consist of two distinct parts the 
petiole or stalk attached to the stem, and the 
thin expanded portion called the blade Some- 
times there is no petiole and the blade is at- 
tached directly to the stem, when it is said to 
be sessile Many leaves giow from between a 

stoma or breathing pore 


> 


Stoma 

THE LEAF EXPLAINED 
In the left-hand drawing above we are shown what the inside 
of a leaf is like, highly-magnified On the upper and lower 
surfaces are two stomata, the breathing-pores through which 
the leaf gets its air , the palisade cells add strength, and the 
mesophyll conducts solutions The drawing on the right is 
labelled to show the essential parts of a typical leaf 

pair of small appendages, called stipules, at- 
tached either to the base of the petiole or to the 
stem Some stipules remain attached during 
the life of the leaf, as in the apple In the 
grasses the lower part of the leaf folds round the 
stem for some distance and is called the sheath 
Some of the diffeient kinds of leaves have 
been mentioned above, but there are leally a 
large number of quite well-marked types of 
blade, to which you will find reference made 
agam and again Starting from the narrowest, 
we have, first, linear, the parallel-sided leaf like 
a blade of glass , lanceolate, ranging from a 
narrow leaf which is not linear, to a longish, 
quite broad leaf which comes to a sharp point , 
ovate, winch is broader near the base than the 
top, obovate, vhicli is broader near the upper 
part of the leaf , cordate, a heart-shaped leaf , 
peltate, m which the petiole comes up into the 
centre of the blade, as in the nasturtium , 
hastate, m which there are lobes lunnmg back 
on either side of the leaf-stallc , sagittate (arrow- 
shaped), in which the lobes running back are 
almost or quite as large as the mam part of the 
leaf , trifoliate, a three-Iobed leaf like that of the 
clover , palmate, in which a number of lobes 
radiate from the base of the leaf , perfoliate, 
where the actual stem runs through the middle 
of the leaf , and pinnate, where there are a 
number of opposite leafiets all the way up the 
midrib, as the mam central vein is called 
Opposite leaves are sometimes ]omed at their 
base (connate) 




Lamina 
or blade 


Petiole 
or atalk 


. Stipulca 


Besides these terms describing the leaf itself, 
there are others which refer to the margin 
This may be eniire, or quite unbroken , serrate, 
with a saw-like edge , derUate, m which the 
margin is toothed rather than saw-like , crenate, 
with rounded serrations , and lobed, as in the 
oak leaf FmaUy, if the leaf has a single blade, 
it IS called simple , if the blade is divided deeply, 
light down to the midnb, so that there are 
several distinct lea-flets, it is said to be compound 
Thus, the horse-chestnut leaf is a compound 
leaf, palmately veined, with from seven to nine 
leaflets , and these leaflets, m turn, are prac- 
tically sessile, obovate, with serrate margms, or 
acuminate, the term used for a leaf which narrows 
suddenly and runs into a more or less long point 
All pinnate leaves, of course, are compound, 
and sometimes the primary leaflets are divided 
up agam, when the leaf becomes bi-pinnate , 
nor does it necessarily stop here, for there may be 
tri-pinnate, or even more compound leaves of 
this t5'pe Fern fronds, for instance, are hke 
this There are several other teims referrmg to 
the surface of the leaf, but those given above 
are enough to enable you to understand the 
descnptions you come across m books on plants 
Even the sepals and petals of a flower are 
modified leaves, though they have come to play 



WHY LEAVES FALL IN AUTUMN 
When autumn approaches, and the tree has no more need 
for its leaves, a layer of corky cells, tough and capable of 
keeping out the cold and wet, is formed across the base of 
the leaf-stalk This is called the abscission laver (seen 
magnified above], and by it the leaf-stalk is severed from the 
twig When the leaf falls, there is no ragged wound , onlya 
characteristic " leaf-scar ” shows where it was 
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a very different role 
from that of the true 
leaves The leaves of 
water plants show 
many inteiestmg dif 
ferences from those of 
land plants 
Collecting leaves, 
either for their autumn 
colours or for their 
different forms, is a 
fascinating pastime 
They can be easily 
pressed out flat, 
labelled in ink on the 
leaf Itself , and mounted 
m a blank book 
In the autumn the 
leaves of deciduous 
trees — that is, those 
that lose their foliage 
every year — deck 
themselves in gorge 


LEEDS 



GENERAL LEE SURRENDERS 

This picture shows the last dramatic incident of the American Cm* War which brought the fighting 
to a close General Lee (left) had been given supreme command of the Confederate forces only 
when it was too late to stave off defeat On April 9, 1865, he surrendered to General Grant 
(right) outside the Appomattox Court House, Virginia 


0U8 crimsons, pui pies, browns, and golds These 
remarkable displays of colour are the result of 
life changes taking place m the trees themselves 
The tree is thrifty and a good manager, and 
when it feels the approach of autumn it not only 
puts on a thicker coat of bark over its twigs, 
ljut it gets ready to part with its leaves at 
the least cost 

The first step is to withdraw to a place of safe 
keeping the precious chlorophyll This magic 
substance wears two coats, one green and one 
yellow, and all the summer the green hides the 
yellow one But m the process of being drawn 
back into the tree the green cloak goes first, 
leaving the yellow behind to give the beautiful 
autumn tints to the leaves 

Also, vhile the chlorophyll is manufacturing 
food for the tree, it incidentally manufactures 
“ glucosides,” and other by-products for which, 
probably, the tree has little use When autumn 
comes, the tree grows a corky layer between the 
tvig and the base of the leaf stem, so that there 
will be no ivound when the leaf falls This cork 
door, which is called the abscission layer, shuts 
up the glucosides and other substances in the 
leaf, where they oxidize , and it is this process 
which creates the rich reds and browns of the 
autumn foliage {See also Plant Life , Tree) 
Lee, General Robert Edward (1807-1870) 
“ Massa Robert,” as the great military leader of 
the Confederate States m the American Civil Wai 
w as affectionately called, w as born at Stratford, 
in Virginia, and educated for the army On the 
e\ e of the Civil War he had only the rank of a 
colonel, and in 1861 President Lincoln offered 
him the command of the Umted States forces 
But Lee was a Southerner, and so chose to 
fight on the opposite side 


Lee was made one of the five full generals in 
the Confederate service In the sprmg of 1862 
he was placed in command of the armies operat- 
ing in defence of Richmond The masterly 
strategy which he displayed m the ” Seven 
Days’ Battles ” showed him to be a commander 
of the highest ability 

Lee then gathered together all his available 
forces and moved northward, his campaign 
ending with the battle of Gettysburg, which 
took place m the first three days of July, 1863 
On the first two days of this battle the advantage 
seemed to rest with Lee’s army, but on the 
third day he staked the issue on a grand charge, 
which was completely repulsed, and he was 
compelled to retreat 

Early in May, 1864, General Grant took the 
field against him in person He attempted to 
turn Lee’s flank, near the Wilderness, m Virginia, 
where occurred a two days’ indecisive fight 

In the spnng of 1865 General Lee was com- 
pelled to abandon both Petersburg and Rich- 
mond He was still hotly pursued by Grant, 
and a few days later at Appomattox Court 
House his entire force surrendered and the war 
came to an end He died on October 12, 1870 
Leeds, England For centuries England 
has been noted for the quality of its woollen 
cloths, the manufacture of which centres in 
Leeds — ^the sixth largest city m England, and 
the second largest in the county of Yorkshire 

Leeds has been important m Enghsh trade 
ever since woollen manufacture was mtroduced 
in the 14th century It owes its commercial 
supremacy to two chief factors its splendid 
transport facihties and its situation on the 
edge of the great Yorkshire coal-fields The 
nver Aire connects it with the east coast, while 
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the Leeds and Liverpool Canal provides cheap 
transportation to the west coast The iron 
manufactures are nearly as important as the 
woollen In the manufacture of boots and 
shoes, felt, ready-made clothing, artificial silk, 
glass, and pottery, Leeds also ranks high 
Linen manufacture from flax grown in the 
Yorkshire legion is another important mdustrj' 



CIVIC CENTRE OF LEEDS 
This fine modern building is the home of the municipality of 
Leeds, and its handsome facade is seen to great advantage 
on account of the wide open space on which it stands It 
was opened by King George V in 1933 

A trace of tlic iiiteiesting histon of Leeds 
winch goes back foi 13 centuries, is found in the 
celebrated ruins of Kukstall Abbey, a Cistercian 
foundation of the 12 th century Leeds is also 
noted foi its university its new Civic Hall 
(opened by King George V in 1933 ), and foi the 
gieat music festival which is held theie even 
thiee yeais The population is about 482 , 0 (H) 
Legend. Studeiits of folklore have found 
it convenient to distinguish myths (g v ), uhich 
are explanatoij stones invented to shou how 
the V orld and the things m it came to be, fioiii 
legends, vhich aie popular lustoiy, containing 
an element of histoiical truth 01, at least, the 
names of lustoiical people Rii Waltei Scott used 
the void rightly in “A Legend of Montrose,” 
foi that novel, though not liistoncally accurate 
in details, deals with historical people 

Thestor^’-ofhow St Patiick at a single stioke 
cleared Ii eland of snakes is a legend and siniilai 
maivellous stones giew up around mani eaih 
saints One of the first books punted b^ 
William Caxton, "The Golden Legend,” was a 
collection of these stones Legends have also 
been told of othei gieat figuies The stoiy of 
Alfred burning the cakes mav ho a legend 

An early and interesting legend tells us that 
Jesus visited England in the company of His 
fiiend Joseph of Aiimathea, vho vas a mci- 


ehant and may have come to Britain to buy 
tin It IS to this legend that the jioet Blake 
lefers m his u ell-known lines 

And did those feet in nniient time 
M ilk upon En^hnd s mount s'ns gieen ? 

And u IS the holv Lsrab ot God 
On Englmd’s plensunt pastuies <=een ^ 

Legion. Few bodies of men have so long 
and so honourable a history as tlie legion Tlie 
woid IS derived from a Latin verb, fegeie to 
pick out or collect In Roman tunes legion 
was the name given to the inajoi fighting unit 
of the Roman armies and fiom those daj'^s to 
this for over two thousand years, legions of 
one soit 01 another h.ive been ])i eminent in 
WRis all ovei the world Origmallv the hqiu 
was a (itwen lev\, defending the state against 
an\ enemies , latei it came to be a highly 
oigamzed army of fiom four to six thousand 
men Mamly heavy-armed infantivinen and 
the picked tioops of the Roman aimics the 
legion w’as the most dreaded wai-unit of the 
ancient woild It is no evaggeiation to sa\ 
tli.it to the oigamzation and peifection of tiie 
legion Rome owed her Enipue 
In the Middle Ages the w 01 d fell moi e 01 Jess 
into disuse, but giadually it came in again 
thicfly foi groups of mixed tioops often mei- 
cenanes fightmg fiist for one countiy, then foi 
anothei From these developed the idea of tlie 
" foieign legions of moie lecent times, such as 
those which served dining the wais of the ISth 
and ear 1 > 19 th centiin m Em ope These w'eie 
still mole 01 less ineicenan bodies, and often 
consisted of Scottish and Irish tioops Thus it 
was that the most famous of all modem legions 
of this type, the Fiench ‘ Foreign Legion,” was 
at one tune actually sold to Spam > 

About a lentiiiv ago the French Foieigii 
Legion became oiganued, under the name of the 
Regiments ttiangeis, inoie 01 less on the same 
Imes as todai It consists of some half dozen 
legiments of mfantiy and one of cavalry, 
distiibuted pnncipaUv in Moiocco, S^Tia, and 
Fiench Indo-Cluna To these units is due the 
establishment of Fiance’s colonial empiie 
Life m ' the Legion ’ is iiotoiiousty hard 
although not moie so than one would expect 
from anj military bodv W'hose memheis woikecl 
undei the world’s most aiduous physical and 
climatic conditions Foi that veiy leasoii 
discipline is a nuxtuie of seventy m bai lacks 
and apparent laxitv off duty 
The Legion atliacts adventuieis fiom all paits, 
but it IS cliieflv composed, curiously enough, of 
men fi om countries m which consciiption is the 
lule Theie aie laige piopoitions of Geimans 
and lepresentatives of most of the Cential 
Euiopean laces, as well as Fienchmen (who 
enhst as Belgians 01 Swiss since they aie not 
1101 malh eiicoui aged 111 the Legion), and it is a 
f.ict that English and Aineiicans aie in laiious 
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ways, but especially tempeiamentally, less 
suited to the life than any other race Anyone 
other than a murderer may find safety m the 
Legion, at least from civil powers, but once 
there he must serve his term of five years The 
fact that a veiy high proportion of legionaries 
re-enlist for another five or ten years seems to 
prove that the many stones of its extremely 
brutal conditions are considerably exaggerated 
Tn 1934 the Legion accomplished the final 
conquest of Moiocco, peihaps the greatest feat 
of aims to its credit 

Another modern “ Foreign Legion ” is the 
International Brigade which played a con- 
spicuous part on the Government side in the 
Spamsh Civil War beginning in 1936 

Still another use of the w'ord legion is found 
m its application to associations of men who 
have served in the World War, such as the 
British Legion and the American Legion These 
seek to maintain contact between old soldiers, 
to help them to obtain work, and to keep ahve 
their countries’ traditions in times of peace 
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HERE LIES A ROMAN LEGIONARY 
JTjis gravestone stood above the grave of a Roman legionar; 
It shows him armed with his javelin, shield, and the short sword 
which was so deadly a weapon in his hands against the 
” *“** legionaries the Roman empire was built 

Vletbaitn Vuteum from Bettovt efi Rome* Clarendon Prat 


Leicestershire. Situated almost m the 
centre of England, Leicestershire can claim 
distinction neither on account of its natural 
scenery, nor as one of the great industrial 
counties Yet in many ways it is a typical 
English county, and the very fact that it 
contams within its borders market-towns with 
such old English names as Market Harborough, 
Lutterworth, Ashby-de-la-Zouch, and Melton 
Mow bray indicates its links ^^th the past 
With an area of 823 square miles, Leicester- 
shire is by no means negligible in a modern 
sense, however, and has become the principal 
centre of the ever-growing hosiery industry 
The county is a famous hunting distnct 
Leicester (population, 234,000), the county town, 
has been a cathedral city since 1926 Boots 
and shoes are made here as well as hosiery 
Loughborough, the only other borough, is 
noted for its traimng college and also for its 
War-memorial carillon and bell foundries Near 
Market Bosworth was fought the great battle 
between Richard III and the future Henry 
Vn in 1485 Population of county, 550,000 
Leighton, Frederick, Lord (1830-1896) 
There is a refined and decorative elegance 
about the drawings and paintmgs of this famous 
piesident of the Royal Academy 
Born at Scarborough, he studied for many 
years on the Continent before settling in London 
He was an accomplished draughtsman, produc- 
ing numerous black-and w'hite drawings for 
the most famous wood engravers of the time 
Some of his Biblical subjects, bke “ Cam and 
Abel,” are among the finest book illustrations 
ever printed in this country 
His paintmgs are notable lor dignified and 
ihythmicdl design, but he lacked colour per- 
ception He was an accomplished sculptor, 
and many of the ablest critics of his day 
aw arded him the highest position in that branch 
of art Leighton died on January 25, 1896, and 
was buried in St Paul’s Cathedral 
Leipzig, (Pron lip'-sik), Germany In 
Euiopes many wais ceitain areas have been 
tmmemonal battlefields — the plains of northern 
Italy, the fields of Flanders, and the spot where 
the I oads fiom western Geimany and the central 
Rhine break through the Thuringian Forest to 
the plains of Saxony In this last place one 
raaj review in memory the campaigns of 
Gustavus Adolphus, of Fredenck the Great, 
of Blucher and of Napoleon In this strategic 
spot — strategic for commerce and industiy and 
culture as well as for battles — stands the city 
of Leipzig, the third largest in Germany, and 
the scene of Napoleon’s decisive defeat m 
1813 and of that ” battle ” of wits m 1519 when 
Luther debated his view's with Johann Eek 
Leipzig IS above everything else today the 
chief German centre for the pubhshing and 
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Leisure. That 
leisure is a basic hu- 
man need is common 
experience, “all work 
and no play makes 
Jack a dull boy ” 
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activity and^rest^ 

a ever, how to direct 

the use of the greater 
leisure time which 
invention, science, 
and social education 
have made, and de- 
manded, for the good 
SEUM of the generahty of 

nan learnmg, is nch in libraries mnnkiu d today 
s National Museum of German , 

if books from the i8 towns that illB last century 
le various processes of printing showed an almost 

world-wide tendency, 
particularly where machine industry gained a 
foothold, to reduce the hours of labour and 
consequently to increase leisure tune In 1800 
a twelve- to sixteen-hour day was common At 
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LEIPZIG’S GREAT BOOK MUSEUM 
Leipzig, as befits a city which is one of the great centres of German learning, is nch in libraries 
and museums One of the most interesting of the latter is the National Museum of German 
books, shown here In the collection are a series of specimens of books from the i8 towns that 
possessed printing-presses prior to 1471, and models showing the various processes of printing 

Courtesv of Oerman Railioavt Burtau 

selling of books There are about 1,000 particularly where mach 

establishments engaged m this business The foothold, to reduce the 

great book museum here is a Mecca for those consequently to increase 

who wish to know about books and their his- a twelve- to sixteen-hour 

tory Thethreegreat _ . 

commercial fairs, 
or Messen, each year 
are the most remark- 

able survivals of what ^iM 

was a common com- ' ^| || ^ ^ ^ ^ 

mercial arrangement > ^ 

m the Middle Ages f -^1 ] 

The university, ' ^ /’ T T “ ' A 

with its large student ' ^ 

Bach and Schumann 
Germany’s Supreme 

public buildings, r ‘-^'^'**'.4= 

huge railway station, ,5 ^ ^ ' 

and population of N . *' . . . , 

about 712,000 give “ “■*' — s-*-— 

evidence of Leipzig’s TAKING THE FIELD FOR A CRICKl 

importance The city ®'’® *" orthodox cricket flannels, but in their equi 

lioo in flot iinintop those who have to make do with a coat for a wicket and face the I 
* of pads They are starting out for the famous playing-fields oi Eton 
esting country to elementary school boys on Saturday mom 
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TAKING THE FIELD FOR A CRICKET MATCH 
These lads are not clad in orthodox cricket flannels, but in their equipment they are better off than 
those who have to make do with a coat for a wicket and face the bowler without the protection 
of pads They are starting out for the famous playing-fields oi Eton College, which are now open 
to elementary school boys on Saturday mornings 
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the present time eight hours are considered a 
standard working day in most industrial 
countries , and there is a tendency to reduce 
the working period still further Already a 
number of prominent British films have 
established a five-day week of somewhere 
between thirty and forty hours, with beneficial 
results to their productive capacity and the 
health and happiness of their workers 
Leisure time has been increased by new 
methods of production in many industries It 
IS estimated that a man now produces ten times 
as much iron in one working day as formerly, 
five times as much timber, a hundred times 


Before the machine age most leisure time was 
spent either about the home or in the near 
neighbourhood. Today the woiker is likely to 
seek exciting amusements which take him out 
of the home and even out of his distnct He 
wants the excitement of the club-house, the 
public park, the theatre, the cinema, the grey- 
hound racing-track, or other places of com- 
mercialized recreation 

How do people spend their leisure time ^ 
On the answer depends largely the question 
whether or not leisure is good for us, individu- 
ally and collectively One recent inquiry 
showed that the ten activities most frequentlj' 




WAITING FOR ‘THE PICTURES’ TO BEGIN 


Twenty tnjllion people oi all ages while away two or three houis ot their leisure erety week at the cinema, and even quite 
small towns have their picture-palaces Often speoal performances are given for the children, and then a comic film is always 
included This crowded audience of smiling boys and girls is eagerly awaiting the beginning of such a performance 
which will almost certainly include one of Walt Disney’s famous comic cartoons 

Cavrictt el Odton Theatre! LU photo U L Jormon 


as many nails, and ten times as ranch paper 
A bnck-makmg machine turns out 40,000 bricks 
a day, the former output of over 400 men This 
same productive increase is seen m the case 
of farm work 

It IS not onlj the worker’s hours of labour 
that haie been shortened, but also the 
houseinfe’s The machine age has reiolution- 
ized her work, and Inboiii -saving and time 
‘•aiung deuces hue speeded up such tasks as 
cleaning and cooking Inexpensive faclon made 
clotliing has released her fioin long hours of 
staing In cities, especially , changes in a aj s of 
h\ ing from large houses to flats liai e cut dow n 
tremendoush the labour of keeping the home 
clean and tidi 


engaged in were neiispapei and magazine 
reading, hstenmg-m, going to the “ pictures,” 
visiting or entertaining, reading fiction, motor- 
ing for pleasure, swimming, writing letters, 
studjnng, and just talking The homo still 
occupies an important place as a recreational 
centre, since the most common actiiitics are 
engaged in at home , and the home apparently 
becomes more important ns age increases 
In the future we arc hkeh to ha\c more 
leisure tlian in the past , therefore it is necessary 
that the young people of today should be 
" educated for leisuie ” The riclit use of leisure 
sliould be one of the objects of education 
Some fine beginnings m this direction hnio 
been made through reading, music and art 
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appreciation, drama, sports and games, and 
couises in the mampulative crafts now oiganized 
in many of our schools Pupil'^ aie earlv intro 
duced to the delights of “ free-time ” reading, 
and we find them during their leisure houis 
eagerly reading not only good fiction but 
also interestingly wTitten books of knowledge 
Opportumties are given for creative work 
which discovers the talents of individual pupils, 
and in this way young people are encouraged to 
develop their various talents Visits to mus- 
eums and other institutions of this char- 
acter are opemng up the fascinating possibilities 
m this type of leisure-time activity The 
suggestion of pui suing an interesting hobby is 
another activity that always brings enthusiastic 
response And in all this education for the 
w orthy use of leisure time, recreation and real 
play are not neglected Every effort is being 
made to stimulate pupils’ interest 
in the best kinds of sports, as 
witness the provision of playing 
fields under the King George the 
Fifth Memorial Trust Likewise, 
young people are guided to 
choose the best pictures and other 
worth-while amusements from the 
many forms of commercial enter 
tainment nowadays available 
Leitrim, County of Eire 
Situated in the north-west cornei 
of Connaught bordering Donegal and Ferm- 
anagh in Ulster, Leitrim is one of the 
most varied counties in Ireland Picturesquely 
mountainous in the north, level and w'ell- 
wooded in the south, where Lough Allen 
gives rise to the river Shannon, Leitnm is, 
however, a comparatively poor county A few 
coal seams, thin and of poor quality, are worked, 
but employ a negligible number only The soil 
is poor, except in a few small valleys, and 
gram crops are difficult and even unprofitable 
to cultivate Potatoes and roots are the staple 
crops Cattle, pigs, and poultry are reared, 
and coarse linen and pottery for domestic uses 
are manufactured in a small way 
The total area of the county is 613 square 
miles and the population 50,876 The county 
town lb Carrick-on-Shannon, with a population 
of only 1,000 

Leix, (Pron les). County of Eirb Formeili 
known as Queen’s County, but given its piesent 
name when the Irish Fiee State came into 
being, this feitile, gently-undulating county, 
wuth its dry, healthy cbmate, lies m the west 
of Ticmster wheie it borders Tipperary 

On the east or Kilkenny boundary Leix 
embraces a large part of the Leinster coal-field, 
and here mining forms a valuable subsidiary 
industry to agriculture The dairy farms and 
creamenes of Leix are notable even in a country 
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so completely agricultural as Ireland Wheat, 
oats, barley, roots, and potatoes are the main 
crops but fruit-giowing and market-gardemng 
are not unimportant, Leix being remarkable 
among Irish counties m that its arable (or tilled) 
area is more than one half the area that is given 
over to pasturage or grazing 
The present name of the county is taken 
from the ancient distnct of Leix, where a small 
market-town. Abbey Leix, south of Portlaoighse, 
the county town, possesses the foundation of a 
famous Cistercian monastery of the 12th 
century Leix is some 664 sq miles in extent 
and has a population of 49,950 The county 
town, Portlaoighise (Pron port-le'-sha), for- 
merly called Maryborough, has a population 
of about 12,000 

Lemon. This is one of the most important 
of all flints in the summer time, and every one 
of us knows the delicious diinks 
which Its juice and crushed flesh 
provide The demand for lemons, 
one might almost say, increases 
by leaps and bounds as the 
mercury rises Moreover, this 
cooling quality of the lemon has 
long been appreciated, and in 
Italy, Sicily, Corsica, and, part- 
icularly, in Spam and Portugal, 
lemon culture has been a large 
industry for many yeais 



THE LEMON AND HOW IT GROWS 
Like other “ atrus " fruits, the lemon has a fairly thick 
pithy skin round the juicy central part, and in the section at the 
top you see this, together with the arrangement of the inside 
The lemons on a spray of the tree (bottom) are ready to pick 

Photos toB Binlms bottom L Bastin 

The lemon [Citrus hmonum) is a close relative 
of the orange, but the stragghng branches of 
the lemon tree show no resemblance to the 
compact dense foliage of the orange, and the 
purplish flow'ers have not the agreeable fragrance 
of the white orange blossoms 
If lemons ripen on the trees they lose then 
keeping quality and so they are picked green 
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before there is any sign of 
the golden yellow colounng 
Each picker has a little ring 
2 | inches in diameter, and 
the fruit IS cut when it can 
just slip through the nng 
From themoment the lemons 
are harvested they must be 
handled as carefully as eggs 
In dark storehouses, well 
ventilated but free from 
draughts, they are spread 
out and slowly ripened In 
curing the fruit shrinks a 
little , the skin becomes thin 
ner and tougher, and devel- 
ops a silky fimsh When the 
process is completed the 
lemons are washed, dned, 
and w rapped in tissue paper 
In this condition they will 
Ueep for months, which is a 
very good thing for the grow- 
ers, as most of the fruit 
iipens in the winter and the 
great market demand takes 
place in the summer Under 
certain conditions, however, 
the tree flowers contin- 
uously and then it contains 
flowers and fruits in all 
stages most of the year 
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RING-TAILED LEMUR 
This IS one of the most popular of the lemurs, for 
it hves happily in caphvity — given a fair amount 
of room to bound about in — ^and becomes really 
affectionate after a short while See what long 
hind legs it has, enabling it to leap great distances, 
balanced by that wonderful tail 


India, Ceylon the Philip- 
pines, etc — ^but only m 
Madagascar and the Comoro 
Islands are the true lemurs 
found The better-known 
species of these curious little 
creatures include the beauti- 
ful but noisy ring-tailed 
lemur {Lemur cotta), whose 
bushy tad is marked with 
alternate rings of black and 
white, the large tndt i {Indris 
brevicaudata) or habakoto 
(“ httle old man ’’) of Mada- 
gascar, the dark iron-grej 
“gentle lemur,’ which fre- 
quents the bamboo jungles , 
and the “ aye-aye ” of Mada- 
gascar, so named from its 
cry The nng-taded lemur, 
w^ch, like most of its genus 
comes out more by day than 
by mght, makes an excel- 
lent pet The aye-aye (Chir- 
omys madagascartensts) is a 
funny httle creature whose 
enormous camne teeth and 
long middle fingers are 
adapted to extracting grubs 
from their tunnels m timber 
The Indo-Malayan group of 
lemurs mclude the vanous 


The lemon is used in more different ways 
than any othei of the citrus fruits From the 
rind, lemon oil or extract, used in flavouring 
and in perfuinerj making, is obtained either 
by crushing or else by distillation, and 
candied lemon peel is made The pulp yields 
citiate of lime, citric acid, and lemon juice 
Besides its use in flavouring foods and drinks 
of lanous kinds, lemon juice is much used b> 
calico punters to produce greater clearness in 
the white parts of patterns dyed with dyes 
containing iron 

Lemurs. Small monkej -like animals, the 
si 7 e of cat** and squirrels, with big eyes and 
rather shaip, fow faces — such are the lemurs 
The n ime comes from the Latin lemures, mean- 
ing ghosts,' and is given to them because of 
tlieii nocturnal habits, their sh^, silent, ghost- 
like mo\ ements, and their love of forests and 
of ibe darkness 

Lemurs aie the lowest ot the Primates, the 
group which also includes monke\s, apes, and 
Man Most of them have tails, but they cannot 
hang fiom trees b^ them as some monkeys can 

Mitli their nuineious relatnes lemurs form 
the group known as the lemuroid<> Of the 
iiiniti or so species of leniuroids fifti or more 
li\e in Madncaecar -Ml aic rf-tneted to the 
'■out hern resion-s of the Old \AorId— Africa 


apecies of Ions, such as the slow' Ions {Nycticebus 
tardigradus ) , all of which moveabout ma cunoush' 
dehberate manner These httle creatures are 
thought to have great mystic powers as love or 
good-luck charms Fossil remains of lemuroids 
are found in many lands, mcluding North 
Amenca Lemuroids m general eat leaves, 
fnuts insects, small reptiles, birds, and birds’ 
eggs {See Monkey) 

Lenin, Nikolai (1870-1924) When the “Eed 
Teiror” of the Bolsheviks w as raging in Russia in 
1917-18, a short stockily-built man, bald-headed, 
with steel-grej ej es sat ivithin the Kremhn at 
Moscow directing the activities of the Soviet 
government, of which be was the head It wis 
Lemn, whose real name was Madimir Iljucli 
Ulianov Although the son of a councillor of 
state, he had been a re\oliitiom' 5 t since his 
jouth When he was 17 3 cars old his brother 
was hanged for plotting to kill the Tsar, and 
when he was 26 he himself fell into the hands 
of the imperial government and was exiled to 
Sibena Following the expiration of this sen- 
tence, being forbidden to reside in anj of the 
large cities of Russia, he Ined in Munich, 
Brussels, Pans, London and Gene\a He be- 
came wideK known through his authorship of 
scceral scholarljr but radical works on economic 
topics After 1903 he was the recoirnized 
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leader of the wing of Russian 
Socialists who called them- 
selves Bolsheviks 
When the government of 
the Tsar was overthrown 
in 1917, he returned to 
Russia, and replaced the 
mild Socialist government 
of Kerensky with one of 
extreme Ra^calism He did 
this with German aid and 
money A high officer of 
the German staff after the 
War acknowledged “ the 
valuable service Trotsky 
and Lemn gave us,” and 
declared that the German 
government had sent Lenin 
to Russia from the Suiss 
frontier and that “ with our 
consent Lenin and his 
friends disorgamzed the 
Russian army ” 

Lemn favoured immedi- 
ate peace with Germany 
to piepaie the way for a 
world revolution directed agamst all capitahst 
and imperialist governments He called upon 
the working classes to rise up and seize control 
of the land and industries, and so establish the 
“dictatorship of the proletariat” The lesult 
was the Russian Soviet Republic, ivith himself 
as Premier and Leon Trotsky as Mimster oHW 
Possessed of one idea to the point of fanati- 
cism, Lemn showed himself a man of relentless 
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determination and iron 
courage, free from all per- 
sonal self-seeking 
Lemnfurnished the brains 
of the Soviet rule, as Trot- 
sky furnished the fiery spirit 
and military orgamzations 
Lenin’s numerous uTitings 
show him to be a man of 
learning with a remarkable 
grasp of the theories of 
revolutionary Socialism His 
driving eneigy finally 
MTecked even his strong 
constitution, and he died 
on January 21, 1924, at 
Gorky, near Moscow, after 
a severe attack of paralysis 
Lenin’s gum granite tomb 
outside the Kremlin at 
Moscow has become a 
national shrine, the objec- 
tive of pilgrims from all 
over Russia There his 
khaki-clad body rests in 
what appears to be a state 
of excellent preseivation, the secret embalming 
process employed being said to be as perfect as 
the best ancient Egj'ptian method 
Leningrad. When Peter the Great founded 
this city as the capital of Russia in 1703, he 
called it “St Petersburg,” after his patron 
saint But during the World War the Russians 
disliked the German ending of the name, and 
changed it to “ Petrograd,” g)ad being a foim 

of the Russian uord 
for “ ton n,”gforo(i In 
1924 the Bolsheviks 
changed it again to 
“Leningrad,” in 
honour of Lemn 
The site of the city, 
at the mouth of the 
Neva on the Gulf of 
Finland, has been 
important as a trade 
outlet from ancient 
times The country, 
however was a deso- 
late marsh But 
Peter the Great was 
determined “I want 
a window to look 
out upon Europe,” 
he said And so, in 
1702, the “window” 
started to take 
shape Thousands of 
peasants died of 
disease and hardship 
as they sank the 



SOVIET SYMBOLS IN THE HEART OF LENINGRAD Intouriit 
The name of Leningrad commemorates the founder of Soviet Russia whose portrait is show. 

hlfain ‘V’’® commemorates the victims of the Revo 

w f the Soviet owes its existence The flower-beds are designed in the form of th. 

badge of the Soviet, the hammer and sickle, while m the centre is the five-pointed star The fin. 
old buildings of the pre-Revolution era, however, still surround the modern square 
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Lemn, whose real name was Vladimir Ilyich 
Ulianov, was a revolutionary all his life, and m 
his grim face and intense expression is apparent 
the determination which helped to make him one 
of the greatest figures of the modern world 
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piles for the city’s foundation So many perished 
that the city is said to be “ built upon bones ” 
Peter had travelled in western Europe, once 
working in England as a shipwright, and wanted 
his capital to be magmflcent The major 
portion uas to stand on a pemnsula where the 
Neva curved to the northward, then turned 
south-west to the Gulf of Finland On the left 
or south-east bank of this last portion rose the 
Old Admiralty in a magmficent square Ad- 
joimng this square stood the Winter Palace, 
while across the nver on an island lay the gnm 
fortress of St Peter and St Paul The prmci 
pal streets radiated from this centre, and m- 
cluded the Nevsky Prospekt, meaning “ view 
of the Neva ” The islands m the river were 
linked by bridges, and canals helped to drain 
the site Palaces were lavish, and a court hfe 
grew up, amid unbehevable extravagance 
But there was also an abject poverty uhich 
contrasted stnkingly with the bnlhance of the 
court The atmosphere of the city was tense 
with repression, fear, contempt, and hatred , 
unrest grew rapidly There were strikes and 
revolts, until in 1917 came the t wo revolutions 
which finally established the Soviet state 
The glamorous palaces and the fine houses of 
the aristocrats have now been converted to 
other uses Some are museums — ^museums of 
the bygone imperialism Some are hospitals, 
schools, day nurseries, or club rooms The 
colossal Winter Palace — ^the largest palace in 
Europe — has become the Palace of Art and 
Museum of the Revolution This mammoth 
building, which was begun in 1754 and comp- 
leted ten years later, was the residence of the 
Tsars, and had accommodation for 6,000 people 
There are museums of Children’s Welfare, 
People’s Health, Home Industry, Applied Arts, 
Comparative Religious Thought, and many 
more The Nevsky Prospekt has become the 
Prospekt of the 25th of October, in honour of 
the Bolshevists’ capture of the Winter Palace 
on that date in 1917 

Lenmgrad in Recent Years 
After 1917 Leningrad languished, but later a 
diastic effort was made to revive the cit> The 
government erected a number of new factories, 
and the population increased Production of 
textiles, rubber goods, and shoes grew enorra- 
ousiy Metal and machinery manufactures 
increased Chemicals, clothing, paper, furmture, 
matches, tobacco, leather goods, and alcoholic 
liquors also were manufactured Other exports 
today include timber, tallow gram, flax, hemp, 
llft^eed, copper, bristles, vegetable oil, furs, 
leither, and skins 

The Not a is froren for six months in the year, 
and rain, snow, and floods are frequent, jet 
Leningrad is now Russia s chief natal base 
Ihe population of the citj is about 3,191,000 


Lens. If you take the lens of an ordinary 
magmfying glass and hold it to the sun in such 
a way that the rays of sunhght passing through 
the lens form a tiny bright spot on a piece of 
wood or paper, the wood or paper will start at 
once to smoke and smoulder, and, if the lens 
be held in position long enough, flames will 
burst forth In the “ burmng-glass ” experi- 
ment all the rays of sunlight which pass through 
the lens are bent and their heat is concentrated 
upon a single point, called the focus 
But it is not as “ burmng-glasses,” that lenses 
are chiefly useful Their power to bend and 
focus rays is used principally m telescopes, 
microscopes, spectacles, and cameras, to focus 
the hght rays rather than the heat rays 



MAGNIFICATION WITH A LENS 

This illustration shows the simplest form of lens, a magnifying 
glass With the lens held close to the object the butterfly, seen 
on the leaf which is being eitammed appears to be the size 
indicated on the extreme right of the picture 

Most of these piinciples of the lens can be 
demonstrated with an ordinary magnifying 
glass Hold It close to some small object, and 
the object will appear much larger than it is 
Hold it at arm’s length and look through it at 
some distant object, and the object wall appear 
upside-down and much smaller Go into a 
dark corner of a room and let the hght from 
the window shine through the lens upon 
a piece of paper By moving the lens backw ards 
and forwards, you wall soon be able to cast 
upon the paper an inverted image of the brightly 
lighted wandow and the scene outside 
The accompanying diagrams explain these 
differences in the action of a lens We must 
remember that even after a ray of light has been 
bent out of its course, it still appears straight 
when it falls upon the eye Above, we see 
the effect of plain magnification The rays 
from the object coming together at the eye 
seem to the ei e to have come from an imaginary 
and much larger object 
The manner in which the inverted image is 
formed on the w bite paper is a httlo more 
complicated We assumed just now that all 
the rajs of bght from the object were parallel 
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to one another In fact, of couise, light rays 
spread out in every direction from an\ lighted 
point as shown on the right From the points 
A and B parallel rays pass through the lens and 
are bent so that they 
cross at C But other 
rays from A and B pass 
through what is called 
the optical centre, of the 
lens at F These are 
not bent, but pass 
straight onward, and 
meet the 6 rst two rays 
at D and E It is at 
this meeting-place or 
“ focus ” that the image 
of the object is made 

on the paper, only that it is now upside-down, 
the point D now corresponding to B and EtoA 
Of course, rays from every other part of A B do 
the same thing and form a corresponding part of 
the image DE The plane on which the differ- 
ent points of the image come to focus is called 
the focal plane, and it is in this plane that photo- 
graphic plates are mounted 
The magnifying lens we have been considering 
IS only one of many forms Its twm sides are 
sections of equal spheres, and such a lens, w'hich 
18 always thickest in the middle, is knowm as a 
doiible-convc\ lens Other lenses may have 
both sides concave and thus be thickest at the 
edges These are known as double-concave 
lenses Again, one side of the lens may be 
flat and the other concave oi convex, in w'hich 
case the lenses aie called plano-concave and 
plano-convex lespectively 

In general, the concave lenses, instead of con 
veigiiig the ravs of light to a point, spread them 
out or disperse them in just the opposite waj 
h'or this reason objects seen through a double- 
concaie lens appear light side up and smaller 
than thci leally are By van mg the curvature 
of the smfnces of lenses difierences in focal 



LENS ACTION OF THE EYE 
Here »s shown how the human eye contains a lens and a 
screen The imai;e on the screen (retina) is inverted because 
the lens is a double-convex 


length are obtained, that is, differences in the 
distance between the optical centre and the 
focus They may be ground also to thiow dis- 
torted images, as in the case of spectacle lenses, 

which are adjusted to 
combine properly with 
the lenses of the eyes 
If the shape of the eye 
lens IS distorted by what 
is called “astigmatism,” 
the spectacle lens is dis- 
torted m the opposite 
manner, and the com- 
bination of the opposed 
distortions pioduces a 
normal image on the 
retina This is accom- 
plished by combining in one form a spheiioal 
and a cylindrical lens in w^hat opticians call a 
compound cylinder (<Sfee Spectacles) 

The general optical law which governs the 
use of lenses is called the law of the refraction 
of light, and it may be summed up as follows 
When a ray of light passing through a lighter 
medium (air) strikes the surface of a denser 
medium (glass) at an oblique angle, the lay is 
bent or refracted towards the perpendicular to 
that surface, and w'hen it passes out again ftom 
the denser glass to the lighter air, it is bent 
away from the peipendicular 
Lenses are combined in optical instruments 
for various purposes Foi instance, the enlarged 
image produced by one magnifying glass may be 
passed through a second lens and enlarged again, 
giving us the principle of the micioscope 
For accurate work lenses are usually made of 
tw'o or more lajeis of different kinds of glass 
closely cemented together This is done to 
conect colour aberration or the tendency that 
any special kind of glass may have to separate 
the light rays into colouis and so form an 
imperfect image, oi one suiiounded with coloui 
The manufacture of high-giade lenses is one 
of the most delicate of all mechanical operations 
The immense glasses used in big telescopes 
icquire months and even yeais of prepaiation 
The surface of a lens is shaped by giinding the 
glass in an iron mould Finei and finer grinding 
mateiials are used, ending up with a led iron 
peroxide called “ louge ” which gives the lens its 
high polish {See also Photography , Telescope) 

Lentil. This food plant (Lensesculenta), akin 
to the bean and pea, and belonging to the ordei 
Lcqummosae, is said to be one of the oldest 
cultivated bv ]\Ian, and it is still an impoitant 
article of food in Egypt, Svna, Mexico, etc The 
seeds, which are round and fiat and less than 
lialf-an-inch in diameter, aie made into soup oi 
eaten boiled But the i eddish little ‘lentils 
1 on usually see m Britain are onlj ‘ half seeds, 
for in Nature two of them, with the flat sides 
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together form each seed, covered \vith a greyish 
slrm The “ pottage ” for which Esau sold his 
birthright is said to have been made of these 
seeds The vines, as the plants themselves are 
called, make excellent fodder for cattle and sheep 
Leo. Popes The first of the thirteen popes of 
this name is well called Leo the Great (Pope, 
440-461), because of his learmng and the im- 
portant part which he played m the theological 
controversies of the time Leo III (Pope, 
795-816) is chiefly remembered because it uas 
he u ho placed the imperial crou n on the head of 
Charlemagne, on that 
memoiahle Christmas 
Day of the ■^ear 800 
{See Chailemagne) 

Leo X (Pope, 1513- 
1521) u as a member of 
the rich Medici family 
of Plortnce He was 
elected Pope on the 
death of Julius II, at 
the age of 38 His reign 
saw the beginning of 
Luther’s revolt against 
the Church, increas 
mg danger to eastern 
Europe from the Turks, 
and a continuance of 
the political struggles 
and wars involving 
the Papacy begun by 
Ills piedecessor But 
Leo X IS chiefly remem- 
bered for his part in the 
Itahan Renaissance, as 
the hberal patron of 
Raphael and other ait- 
ists and of numerous 
scholars, poets, and 
other hterary men It 
was he chiefly who 
made Rome the suc- 
cessor of Florence as 
the hterary and artistic capital of Europe 
Leo Xni (Pope, 1878-1903) the latest to 
bear this name, became Pope at a time when 
the Papacy had recently been deprived of its 
“ temporal pouei ” as ruler of Rome and the 
suiroundmg country Like his predecessor, 
Pius IX, he refused all offeis of compromise 
uith the new kingdom of Italy, and remained a 
prisonei ” in the Vatican 
Leoneurdo da. Vinci. (Pron le on ah'r 
do dah vin'-che) (1452-1519) If 3 'ou can 
imagine many geniuses residing \nthm one per 
sonalit^ , you maj^ then have a faint idea of the 
magmtude and versatihtj of this most extraor- 
dinai 3 ' man Of the tliree Itahan giants of the 
Renaissance — Jlichelanffelo, Rapiiacl and Leon- 
ardodi Vinci — Leonaulo ‘•tood for moic tii«in 1 


mastery of art, and there is no doubt that he is 
one of the greatest figures in the histoiy of the 
Western world In the realms of mathematics, 
science, and engineering his mind was one of the 
keenest the world has ever known ‘I 5 unosit 3 ' 
and the love of the uncommon were the ruhng 
passions of his life 

Born at Vmci, near Florence, Leonardo died 
near Amboise, in France During his lifetime 
he visited most of the great cities of Italy — 
Florence, Milan, Vemce, Rome — ^uorking in all 
of them at painting or architectural projects 

Leonardo served his 
artist’s apprenticeship 
as the favouiite pupil of 
Andi ea del Verrocchio 
When 20 lears of age 
he became a member 
of the painters’ gudd, 
and for the next ten 
years he practised his 
art in Floience, in the 
golden da\s of Lorenzo 
the Magnificent of the 
house of Medici Much 
of his later life was 
spent in Milan in the 
service of Ludovico 
Sfoiza, a short penod 
in that of Caesar Borgia, 
uhile his last 3 ’ears 
Mere passed in the 
emplo 3 of Francis I 
It IS chiefl 3 ' as a 
painter that Leonardo 
IS remembered He 
made gieat changes in 
the technique of paint- 
ing, foi to him hght 
and shade uere as im- 
portant as colour to 
other ai tists But u hat 
makes Da Vinci’s art 
umque is his abiht 3 * fo 
expiess the uhole range of ludden emotion He 
shous also a rare knowledge of Natuie 
Two of the master’s paintings aie among the 
greatest masterpieces of the uorld — the “ Mona 
Lisa ” a portrait in oils uhicli is one of the 
treasures of the Louvre, and ‘ The Last Supper,” 
a large uall painting on plaster in ‘ tempera ’ 
This latter picture, uhich is repiodiiced 111 
page 219 of this uork, uas painted on the nail 
of the refectory of the convent church of Santa 
Maria delle Grazie at Milan The disciples, 
uith the jMaster in their midst, are represented 
at one side of a table, their faces to the spectstoi 
The words, “ One of 30U shall betra 3 Me,” ha\e 
just been spoken 

As a painter, etcher 01 diaiiglitsman, Leonardo 
w a*! peifecting the w oik of others, cannng their 
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LEONARDO PAINTED BY HIMSELF 
In this superb self-portrait we have the likeness of Leonardo 
da Vina, one of the greatest figures the modern world has 
known Eminent ahke in art and saence, Leonardo was as 
handsome as he was brilhant This fine painting hangs in 
the Uiiizi Gallery, in Florence 
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ideas further and putting his own theories into 
practice But as a scientific investigator he 
worked on his own account, a pioneer m a land 
•VI here no man had travelled He made discover- 
ies of primary importance m both applied and 
theoretical science In dynamics, in aeronautics, 
anatomy, engineering, be was hundreds of years 
ahead of his day, and had his followers realized 
the importance of the work which they took for 
the master’s mere recreation, the whole history 
of science would have been vastly different 
Even Leonardo’s flying machine, it is said, 
could have flown had he but had a source of 
power such as the petrol engine 


Yet it has only been in the last hundred years 
or so that any attempt has been made to publish 
his manuscripts, or to discover ]ust how far 
Leonardo got in his innumerable researches into 
every branch of knowledge Only his famous 
treatise on painting was published under his 
own name ■within a comparatively short tune of 
his death Yet, in spite of all this, we have 
enough, in his few paintings, to show how great 
a man was Leonardo, while a short glance at 
some of the great collections of his drawings, 
or a brief acquaintance u ith some of the many 
fine books about him, will show that Leonardo 
does indeed deserve to be classed among the 
world’s very greatest men 

Leopard. You may some- 
times be confused as to which is 
which among the various black- 
and-yellow-spotted members 
of the cat tribe, and especially 
when it comes to distinguishing 
between the leopard and the 
jaguar But it is quite easv if 
you remember that the leopard 
{Felts patdtis) has smaUish, 
sohd black spots, while the 
jaguar’s are large, often nng- 
hke, and more like four- or 
five-sided markings than spots 
This spotted animal of the cat 
family inhabits Africa, Asia, 
and the large islands of the 
Malay Archipelago It is 
smaller than the jaguar, being 
about four feet long with a tail 
three feet in length There is 
considerable variation among 
leopards as to size and colour 
They are usually pale fawn or 
tawny colour "with dark spots 
The under surface of the body 
IS somewhat hghtei in shade 
The larger forms of southern 
Asia are commonly called 
“panthers” The leopard fives 
in the forests, and is a tree- 
chmber It is agile and a 
remarkable jumper It attacks 
the antelope, young cattle, 
pigs, and, occasionally, Man 
The cheetah or hunting 
leopard {Cyiuzelurusjuhatus) of 
India IS a slim species which is 
tamed and trained to aid in 
hunting In 1937 some of 
these animals were brought 
over to England and trained to 
race after the manner of grey- 
hounds The ocelot ( pordahs) 
IS another leopard-like cat, with 
stnped and spotted fur, found 



A SUPERB LEONARDO CARTOON 
This lovely " cartoon ’’ — the chalk drawing for a picture — ^by l«onardo da Vina, hangs 
m the Diploma Gallery of Burlington House, London Known as “ The Madonna with 
St Anne ”, it is typical of Leonardo's rehgious work, the faces of the sitters being 
immediately recognizable, by the natural sweetness and beau^ of expression, as 
coming from the master's hand The finished painting is in the Louvre, Pans 
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in tropical regions of America It is a very 
handsome creature, but not so fine as the lare 
clouded leopard (F nebulo^a), an arboreal species 
from the Himalayas and Malaya Another fine 
beast IS the ounce, cr snou leopard {F uncia), a 
fierce Himalayan cat n hich is also rare It has 
long, thick fur 

Leopold. Belgian Kings There have 
been three Kings of the 
Belgians — not of Belgium, 
please note — of the name of 
Leopold 

Leopold I (1790-1865) was 
the brother of our Queen 
Victoiia’s mother, and his 
first wife was Princess Char- 
lotte, the only child and 
heiress of Kmg George IV 
He married her in 1816, after 
he had returned from serving 
in the var against Napoleon, 
but a year later she and her 


LEOPOLD 

Leopold was lemarkablyshreud.and in politics 
and in finance he was almost alnays highly 
sutcessful 

When Stanley (q v ) returned from Africa 
after having explored the Congo Basin, Leopold 
was clever enough to grasp the value of his 
discoveries, and courageous enough to back the 
explorer with money and necessary means for 







developing the great tracts of the 
Congo basin in western Africa 
As a result of this personal specu- 
lation the huge Belgian Congo became 
King Leopold’s private preserve, as 
we Mould s&y todaj, and from it 
he made an enormous prn ate fortune 
But in the process shocking atrocities 
; Mere perpetrated on the unfortunate 
' natives, and at length there Mas such 
i an outcry throughout the m orld that m 

LEOPARD AT REST CHEETAH AT SPEED ' 

_ . j ^ j ^ ^ assented, Mas appointed to inquire 

The leopard, one of the finest of the spotted members of the cat tribe (directly . ai a r ai. 

above) is distinguished from the jaguar by the fact that its spots are simple, mto the government of the Congo 
not nng-lilce The cheetah (upper photograph) is here seen racing with a territory As a result of this inquiry, 
greyhound, in India it is trained for hunting gazelles Leopold agreed tO hand over hlS 

Pliol« Toneal Gaml.iep Bolton 


new-born son died If she bad lived she would 
have succeeded to the throne — and Queen Victoria 
might never have been born l (It m as as a result 
of Charlotte’s death that her uncle, the hardened 
old bachelor, the Duke of Kent, got mamed so 
that there might be born an heir to the throne , 
Victoria was born in 1819) 

Throughout his life Leopold was the trusted 
adviser of the young Queen Victoria, and it Mas 
on his advice that she mamed his nepheM and 
her cousin. Prince Albert of Saxe-Coburg 
Leopold was elected King of Greece m 1830, 
but abdicated after a feu months Then in the 
next year he Mas elected first King of the 
Belgians, and until his death he ruled his httle 
country Misely and Mell 
He Mas succeeded on the throne by liis son 
Leopold II (1835-1909), during whose reign 
Belgium greM immensely m wealth and prestige 


ng with a territory As a result of this inquiry, 
i Leopold agreed to hand over his 

private interests to Belgium, and m 
1908 the Congo Free State became a colony of 
Belgium, smce m hen conditions there have been 
steadily improved [See Congo States) 

Leopold II is justly entitled to be regarded as 
the true architect of modem Belgium’s pros- 
perity, and no matter hoM much his rather 
dissolute life as an mdii idual may be censured, 
no impartial student of history can gainsay his 
strength of character 

He died December 17, 1909, and, as he left 
only daughters, was succeeded by his nepheM 
Albert {q v ), the heroic king m ho defended 
Belgium’s soil against Germany from 1914 to 
1918 He in turn Mas folloMed by his son, 
Leopold III 

Born November 3, 1901, King Leopold loves 
Britain m ell, for it m as to this country that he 
came to be educated, and it Mas from the 
“ plajung fields of Eton ” that he returned. 
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vhen a nieie lad to seive his countiy in the 
tienches against Geiniany, as a pi irate soldiei 
of the Belgian 12th Regiment 
Leopold III came to the throne on Febiuaiy 
19, 1934, and it was not long before he shored 
the same good qualities as distinguished his 
fathei In the post-slump j^ears, rhen trade 
depiession, cuirency lestnctions and political 
disoiders changed international lelationships 
and led to dictatorships abioad, Belgium was 
r ell served by her young sovereign 

In its personal or family sphere Leopold s 
life has been marked by tiagedy He was but a 
boy rhen the Woild Wai broke out , his fathei 
was killed while rock-chmbing in 1934 , and, to 
crown all, there came on August 17, 1935, the 
death of his rnfe and Queen, the beloved 
Swedish Pimcess Asti id, who was killed wdiilst 
motoring with him in Switzerland 
There aie thiee children of the mariiage 
Pimcess Josephine, Crown Pi nice Baudoiim 
(born 1930), and Prince A.lbeit 

Letter- Writing. 

‘ I feel as though I w ere 
talking to you, ’ wrote 
Ciceio to a friend nearlv 
two thousand yeai s ago 
That IS the w to feel 
when yo\x aie wilting 
fiiendlv letters 
Letters as a iiieie 
form of coinmiuucation 
began long befoie 
Ciceio’s tune Moie 
than a thousand jeais 
beloiehisdai theiuleis 
of western Asia weie 
keeping up a lively 
con espondeiice w ith the 
pliaiaohs of Egypt A 
collection of some 300 
of then letters written 
on clay tablets was dug 
up at Tell-el-Amai na 
Eg^pt m 1887 From 
Homei and Herodotus 
w elearn that theancient 
(rieekb sometimes sent 
letteis But it was left loi the Romans to 
develop lettei-vritmg into an ait, since then 
able men had to spend veais m governing distant 
piovmces and could leain what was happening 
at Rome onlv from the letteis of then fjiends 
Tw’o of the most famous letter- writers m the 
English language are WiUiam Cow per, the poet, 
and Charles Lamb author of the “ Essays of 
Elia ” and “ Tales from Shakespeare ” Neither 
led an exciting life, but they had an affectionate 
interest m their correspondents, and found 
delight in writing about eveiyday scenes and 
events Jane Carlyle, wife of the famous 


Thomas Cailjle won a place ni hteiatuie bv 
hei hvel> letteis Another woman lemembered 
loi hei letters is Madame de Sevigne, a French- 
w'oman of the 17th centuiy Robeit Louis 
Stevenson wrote delightful letteis, and, to come 
neaier our own time, there is the coi respondence 
between Bernard Shaw and EUen Terry 
Reading such letters wrll not onty entertain 
you — ^foi who does not enjoy reading a lively 
peisonal letter * — but wrll also inspire you to 
write more leadable letters yoiuself 

The Etiquette of Letter-Wntmg 
Unruled paper, w'hite oi pale grey, blue, or 
buff, IS m good taste for social letteis Fashions 
m the shape and design of letter papei change 
slightly fiom time to time, but paper of fantastic 
design should never be used 

Good form also requires that letters be written 
m blue 01 black ink, not m pencil , that 
maigms be left at both sides and at the top 
and bottom of the page, that no abbreviations 
(such as A M or Tues ) and no figures be used 

m the body of the letter, 
foi they give an im- 
pression of hastiness 
w'hich is impolite The 
date and the sender’s 
address should never be 
omitted The usual 
place foi them is m the 
upper iight-hand coi ner 
oi the first sheet 

In ivritiiig to a mere 
acquaintance or to 
someone voii have not 
met, 3 mu w ouldprobabh 
begin, ‘ Dear Mis Ster- 
ling ”, to a friend or a 
relative jmu would say 
“ My deal Mrs Ster- 
ling,” 01 , still less foim- 
allj’, “ Dear John ” oi 
perhaps moi e intimately 
Dearest Mary’’ ’ The 
correct end foi a letter 
which opens formallv 
with “Dear Mis Ster- 
ling ” IS ” Youis sm- 
ceiely^ A moie intimate letter may’^ end •with 
Affectionately yours, ’ ‘ Lovingly y’^ours,” oi 
w ith bome other variation w’liich appeals to y’ou 
Yours faithfully ” or ” Yours truly ” are 
loiiiraonlv used m business letteis Whatever 
•hf w ord 1 oil use, yotos should precede or follow 
it ‘ Smceiely John ” is not grammatical 
Except m letteis to members of your familv 
and to intimate friends, the proper signature is 
your surname preceded bv your initials or by*^ 
one of youi Chiistian names 

The start of a letter is important, just as first 
impressions are important in our contacts with 



KING LEOPOLD III IN LONDON 
This photograph illustrates the arrival of King Leopold of the 
Belgians at the Guildhall, London, in No /ember, 1937 He is 
here seen inspecting the guard of honour formed by the 
Honourable Artillery Company 
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people Beginning with an 
apology such as, “ I meant 
to uTite to you before, but I 
haven’t had time,” is unin- 
teresting It would be 
pleasanter to say, “I am glad 
today IS a hohday, so that at 
last I have tune to write 
you ” There IS nothmg amiss 
in heginnmg with “ I,” but 
a letter that is peppered with 
I’s appears too full of self 
Turning a sentence round 
will often make the I’s less 
conspicuous Instead of “I 
received your letter I was 
glad to hear from you,” yon 
might say, “ You were good 
to wTite me that jolly letter 
while I was lU ” 

Too few I’s are nearly as 
bad as too many Chopped- 
off sentences, such as “ Was glad to get j'our 
letter ” and “ Hope you are better,” are not 
grammatical and are abrupt as well 

Among the special lands of letters which 
must be written from time to time, letters of 
thanks come first Writing these promptly 
shows one’s appreciation and is certam to result 
in more enthusiastic letters 
The “ bread-and-butter letter ” is the one 
sent to one’s hostess after a visit When you 
have spent a few days at the home of a chum 
you should write shortly after your return home 
not only to this friend but also to the mother of 
the household 

Occasionally you will receive a formal invita- 
tion to a party or wedding, written or engraved 
in the third person In this case your reply 
IS also written m the third person An accept- 
ance usually begins ” JIiss Brown is pleased to 
accept the kind mvitation of ” and then follows 
closely the wording of the invitation By 
mentiomng in j’Our acceptance the date and 
place and also the hour stated in the mvitation, 
jou tell your hostess that you have carefuUy 
noted the time and place of the party Use 
white note-paper four by five inches m size 
Hever sign or date a formal reply 
When you receive a w edding mvitation asking 
you to the church ceremon}' only, j’’ou need not 
reply But if you are invited to be a guest at 
the wedding breakfast or reception, you must 
send an answer 

How to Write a Business Letter 
A business letter must above everything else 
be clear and to the point, but it cannot be 
effective unless it sounds as natural as talk 
Stilted expressions take all the life out of a 
letter The roundabout “ I beg to acknow ledge 
\our favour ’ and the formal close prevalent 


m Charles Lamb’s time, “ I 
am Sir, with great respect, 
tour humble seivant ’ are 
equally out of fashion 
Unnecessary w ords and in- 
sincere phrases are also 
avoided by good letter- 
tvnters For example, ‘ En- 
closed IS ’ or I am en- 
closmg ’ IS prefeiable to 
‘ Enclosed herewith ’ 

“ Your letter or your 
order” is simpler than “your 
esteemed fa vour ’ And We 
are pleased to advise yon ’ 
IS both pompous and useless 
In business letters it is im- 
portant to include both the 
heading (the date and the 
address of the writer) and 
the siipersc/iplion (the name 
and address of the person or 
the company to w horn the letter is written) 
Following the superscription, a letter to a 
firm may begin either with “ Gentlemen or 
more usually m Britain with Dear Sirs ” 

In conclusion just a few words on the nght 
way to address an envelope Envelopes 
addressed to friends and busmess acquaintances 
etc , should read as follows 
Mr George Sm’th (or George bnuth Ksq ,) 

14, Girpenter Street 
HndnUe, 

BlanLshire 

H B A'cier write Air George Smith Esq 
When writing to a busmess firm address as 
follows 

Messrs A B Smith Co 
Butchers How 

Blankville 

Writing to clergymen you should address 
Rev J G Smith, MA , to a married lady, 
Airs Jones (or Airs John Jones where John is 
the name of her husband, and there is another 
Airs J ones m the same family) , to an unmamed 
lady, AIiss Jones or Miss Alary Jones to a 
small boy, Alaster Jimmy Jones 

Liberals. Someone has said that Jeroboam, 
the kmg who re\ olted against Kmg Solomon s 
son was the first Liberal and certainly the 
Liberals have always been notable for their 
advocacv of reform m politics economics and 
social affairs generalfr At first thej w ere called 
Whigs, but since 1S30 they have been know n as 
Liberals Perhaps the greatest Liberal Prime 
Ahmster was W E Gladstone who was four 
times Premier under Queen Victona , other 
great names in the Liberal pantheon are Charles 
James Fox, Richard Cobden, John Bright, 
H H Asquith and David Lloj d George 

Since the War of 1 914-lS the Liberil Party has 
fillen on enl davs and its place as the pro- 



A LETTER 3,300 YEARS OLD 
Some of the earliest letters known are the baked 
day tablets discovered at Tell el-Amama in 
Egypt Above is part of a letter from a king 
of I^tam, to Amenhotep XII (about B C 1400) 

Snlith iftttettm 
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gressive party has been largely taken by the 
Labour Party, which was founded m 1900 
Another factor making for its decline is the 
settlement of many of the questions, e g , 
fiscal pohcy, home rule for Ireland, Church 
disestablishment and fianchise extension, with 
which 19th-century Liberalism was identified 
It IS claimed, however, that there is a large 
body of Liberal opinion in the country which 

cannot make itself felt owing ^ 

to the fact that our present 
electoral system was designed 
foi two parties and not three 

Liberia. This negro 
lepubhc on the west coast 
of Africa — now the only 
independent state m the 
Avhole continent if w e accept 
Abyssinia as Italian terri- 
tory — hes pist north of the 
Equator, and was founded 
in 1822 by the American 
Colonization Society as a 
lefuge for liberated slaves 
from the Umted States Its 
constitution and flag are 
modelled on those of the 
United States, and Monrovia, 
its capital, is named after 
President James Monroe 
The Liberians proper — 
the civilized and Christian 
descendants of American 
negioes — number about 
12,000 and live in a few 
settlements on the coast or 
a few miles mland There 
are also about 50,000 “coast 
natives,” -who are partly civil- 
ized, and between 1,000,000 
and 2,000,000 “ bush nig- 
gers,” living in the forests 
of the intenor, who belong 
to many different tribes and speak only their 
native tongues The country has about 350 miles 
of coast line, its area is about 43,000 square miles 
Five-sixths of it is covered with dense tropical 
forests, fiom which are obtained the country’s 
chief exports-— palm oil, palm nuts, piassaba 
fibre and rubber Coffee and cocoa are laised 
Liberia possesses great natural nealth, in- 
cluding iron, gold, copper, and other minerals, 
but there are no railways Owing to the 


Area —43,000 square miles , total population, between 
one and two millions 

Physical Fealures —Mountainous and forested m the 
interior , coastal lowland 

Principal Products — Ebony, mahogany, teak, and 
other woods, rubbsr, coffee, cocoa, palm products 

Chief Town — Monrovia, cap'tal (10,000) 


difficulties of communication the interior of 
the country is as little known to the Liberians 
as to the world at large The chmate has been 
called the hottest on the globe 
In consequence of cruelties perpetrated on the 
natives an international commission of inquiry 
was sent to the country in 1931 Promises of 
reform were made and a scheme of assistance 
was prepared Even now, conditions in Liberia 
are far from satisfactory, and 
the League of Nations is 
being penodically urged to 
hastenmuch-neededrrforms 

Library. To obtain 
books from a public library 
for home reading one must 
secure a card, either by 
sigmng a pledge to obey the 
rules, or by obtaining the 
signature of some responsible 
pel son who acts as guarantor 
There are a few simple 
devices which serve as keys 
to the hbrary’s stores The 
most valuable is the card 
catalogue, alphabetically 
arranged by author, title, 
and suh]ect If you wish 
for a particular book and 
know the author, look for 
his name and you will find 
after it all of his works that 
are in the Ubrary 
Perhaps you msh to gather 
information on some large 
subject, such as Aeroplanes 
Look under this heading and 
you will find a long list of 
books from which to choose 
After each book you will see 
the catalogue number, and, 
proceeding to the shelves 
(presuming that the library 
18 on the “open access” system), you will be 
able to see whether the book is “ in ’’ oi not 
Libraries — by which is meant either collec- 
tions of books or the places where they are 
kept (from Latin hber, meamng “ book ”) — are 
almost as old as civdization More than 600 
years before Christ, King Ashurbampal of 
Assyria gathered a great collection of clay 
tablets — for such were the books of that time — 
for the great hbiary in his palace at Nineveh , 
and recent excavations at Nippur in Babylonia 
have laid bare another library which even in 
his day would have been considered ancient, 
for it dates from about 2500 b c The greatest 
of all ancient hbraries was that at Alexandna 
m Egypt, established by the Ptolemies 
Before the hordes of barbarians descended on 
Rome and sacked it m the 5th century of the 



LASS OF LIBERIA 

This young woman is a Kru, a negro people of 
Liberia She has exceptional charms, for most 
of the women of Liberia are very unattractive, 
and she is also more stylishly gowned than most 
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CHAINED BOOKS IN A LIBRARY AT FLORENCE 
To prevent theft, many of the old libraries used to chain their books, as you see in this view m the famous Laurentian Library 
m Florence The reader sat on the bench, chose a book from the lower shelf of the two-storey lectern, and read it on the sloping 
desk above This library was completed in 1571 from designs drawn by Michelangelo for a cardinal of the House of Medici 

Christian era, and destroyed so many books, The National Central Library exists as a kind 
Imperial Rome had 28 libraries If Constantine of central “ pool ” for the public libraries 
the Great had not changed the seat of govern- One of the largest libraries is the Bibliotheque 
ment from Rome to Constantinople over a Nationale in Pans, the national library of France 
century earlier, and formed a fine libraiy there Its vast collection has accumulated since its 
of manuscripts of the classics and of Christian foundation in the 14th century The library of 
literature, we should probably not have nearly the British Museum in London, with its huge 
so many remains of ancient literature as we have circular reading room for students (see illustra- 
now When the Turks overthrew the govern- tion, page G77), is even larger, and is said to 
ment of Constantinople about a thousand years surpass the Bibliotheque Nationals m the 
later, the manuscripts m that city were sold value of its contents Every new book or 
and scattered all over Europe pubhcation finds a place on its shelves This 

Many manuscripts were also preseived in fs also true amongst other libraiies, of the 
monasteries, where the monks would spend famous Bodleian at Oxford The new Cam- 
labonous days copying them bridge Umversity Library, opened in 1934, 

None of the ancient libraries or those of the contains 1,500,000 volumes The Vatican 
Middle Ages were public libraries In the medie- Libraiy at Rome, founded in the 15th century, 
val monastic and cathedral libraries books were manuscripts and books of gieat 

often fastened to the reading desks by chains historical value Other noteworthy collections 
The great pubho libranes of today, to which Library of Congress at Washmgton and 

everyone has access and from vhich everyone State Library in Leningrad 
may fieely draw books, did not come until Libya, Africa Bounded on three sides by 
comparatively recent times Public hbranes the burmng sands of the Sahara Desert, Libya 
often include not only a lending section, but also (or Tripoli), the Itahan colony in North Africa, 
a reference hbrary (from which books cannot be receives from the north the moisture of the 
removed) and a newspaper and magazine loom Mediterranean, which washes its one thousand 
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FINE NEW ROAD BUILT BY ITALY IN LIBYA 
The district of Libya called Tripolitama by the Italians consists of a narrow coastal strip, with a very low shore bordering 
on the treeless plain called the Jefara The Italians seem to have inherited some of the genius of their Roman ancestors for 
road-making and this photograph shows a section of the great road that they have built m Tripolitama It runs from 
near Solium in Egypt along the whole length of the coast to the frontier of Tunis, a distance of about 1,000 miles 


miles of shore line For centimes Libya owed 
its prosperity to the caravan routes, which con- 
verged here from the Sahaia Desert The most 
important of these vere the loutcs to Timbuktu 
in the south-west, to Lake Chad in the south, 
and to the Darfur legion ot the Egyptian Sudan 
Today the trade m ivoiy, gold, ostrich feathers, 
and so on, uhich formeily flowed ovei these 
routes, has mostly been diverted to Egypt on 
the east and Algeria and Tunis on the west 
Italy’s Conquest of Libya 

After a war with Turkey in 1911-12, Italj 
gained possession of this great territory and gave 
It the ancient Gieek name of Libva Duiing the 
Woild Wai of 1914r-18 it was overrun by Arabs, 
Tuiks, and Germans, and after the Turks and 
German"! gave waj^ the fierce wanderers of the 
deseit continued to defy the Italian government 
until the aimistice of Apiil 1919, preventing 
Italy fiom organizing her “ empire of sand ” 
A new city of Tripoli has arisen to the east of 
the old one 

Befoie the dawn of historj' this region was the 
seat of a flourishing culture All that is left of 
this eaily civilization is a number of gieat stone 
monuments — cells cut fiom the liv ing rock, 
elides of lougli columns, altais, mounds, etc 

The earliest rulers of uestein Libya in 
historical times seem to have been the Ciiitha- 


ginians, whose capital uas situated to the west, 
on the coast of v hat is today the French colony 
of Tunis In the 7th century b c the Greeks 
founded the city of Cinrene on the north-eastein 
coast of Libj’^a, and the legion called Cyrenaica 
became one of the great centres of Gi eek cultuie 
Here the sage Aiistippus founded the great 
Cyienaic school of philosophy, which held that 
pleasure, tempeied by prudence, was the chief 
goal of life 

C^Tenaica passed under Egyptian rule m the 
4th centmy b c , and latei became part of Roman 
Africa It was for a tune a flourishing seat of 
the eaily Christian Chuich The name today is 
retained for the eastern provmce of Libva, and 
the viUage of Grenna stands on the old site of 
CjTene Anothei Roman centre was Leptis 
Magna, where extensive ruins have been found 

In the 5th century A D , Tripolitama and 
Cyienaica were conquered by the Vandals, and 
tw'o centuries later the whole country w^as ovei - 
run b}’- the Arabs In 1510 the city of Tnpoh, 
in the north-west was captured by Ferdinand 
the Catholic, and fiom 1530 to 1551 it was occu- 
pied bv the Knights of St John Then the 
Turks took possession 

Tnpoh soon became the stronghold of pirates, 
and many were the eiqieditions organized by 
European nations against these law'Iess shores 
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In 183> Tinlvcj took i firmer grip on the 
conntr\, hut rc^olt■s continued until the cla*!!! 
uitli Ttnh put .111 end to the Sult.nn’b rule 
Lil)\ a mnj be di\ ided into four gcograpliicnl 
7one<. The first, alontr the const, is po\ ered mth 
palm, oli\o lemon and other fnnt trees Here a 
new str.itegic highwa\ from the Egyptian fron- 
tier was opened bv Signor Mus'-olim in 1037 
The second /one formed by the liiglilands of 
Gebcl and Tarhunn, produces cereals, dates, and 
figs The Tnrhtina district is particul irh rich in 
c'-paito grass, used in making fine qualities ol 
paper The third /one consists chiofU of ossp.. 
such as those of Kliarga, Hnhanch, and .Siwa, 
and IS rich in pilms The fourth /one consists 
of the Fc7/nn and the w ostoi n Lib^ an desert In 
the w holt colont there is not a single Inigc rncr 
The richer nicas of Lih\a are mliahitcd 
chiefly b\ Arab*;, who hate driten the dcsttn 
dants of the original Bciber tubes into the 
moiintainoiis distiicts, where thet tend then 
flocks and herds in compnratne iiidepcndc tu e 
Along the coast nie niant Jews, in whose liniid*. 
IS a large part of the cotintrt’s tr.idc The 
fierce Tuaregs, the pirates of the descit, control 
the barren tenches of the Fer/an In the laiger 

seaport towns, Tripoli, Bcngha/i etc, aic 
colonies of Tuiks, Maltese and Grtiks, the 
last largely engaged in the sponge fisheries 
Area, 632,000 square miles , population, about 
830,000 Population of cit'^ of Tripoli 05,000 

Lichens. (Fron 
li'-ksn/) On tree 
trunks, rocks, old 
boards, etc , and 
also on the ground 
we often see queei 
patches of \arious 
ly coloured plant 
life w'hich we call 
“ lichens ” They arc 
of great scientific 
inteiest from the 
fact that they are 
not single plants 
but eich lichen i** 
formed of .v fungu*- 
and an alga living 
together so inti 
mately as to appear 
like a single plant 
The hchens fuimsh 
one of the best 
illustrations of sym 
6 i 08 i 6 (living to 
gether), as the 
scientists call this 
intimate relation of 
two different kinds 
of organisms The 
tungus makes the 


LICHENS 

bulk of the body with its intciwown thrc.ids, 
and in the meshes of the thicads live the algae 
'riio special fungi which take part in this ar- 
Mngement are almost never found growing 
separately, but the algae are found growing fiee 
Lichens have a pecuhai and effective method 
of propagation Upon the surface of the body 
there arc commonlv seen minute granules w hich 
gi\c the body a dusty nppcaianco These 
gr mules (called torcdia) eaeh consist of <a few 
rolls of the alga sunoundcrl b\ threads of the 
fungus \\ hen the‘^e soicdia are blown off thes 
start new lichen bodies 

B\ inniu it IS thought that the fungus and 
the alga are iiiutiialh helpful, that the fungus, 
being iiinble to make food for itself owing to 
Its lack of tlio green coloiiiing matter, chloro- 
ph\l) uses the food made the alga , while, on 
the other li ind,thcalgn,ispiotcctcd from drying 
out h\ living on the sponge like network of the 
fungus thicads Otliois, however, maintain 
that the alga is not benefited bv the presence of 
the fungiis, but is held in slavctv by it 
In any event the combination produces a 
stiiicturc whioli IS able to CMst where neither 
member could hv'c alone As a consequence 
lichens are able to grow in the most unfiv cur- 
able places About the lust plants one finds in 
the fai noith or up on a high mountain are the 
lichens , and they ate about the first plants to 
be found upon locks brought above the sin face 



STRANGE FORM OF TREE-HAUNTING LICHEN 


This IS one of the most remarkable of all lichens, known popularly as ‘ old man s beard, 
and botanically as Usnea barbata As you see, it grows on trees, hanging from the branches 
in long, hair 'like wisps and giving them a weird and grotesque appearance This fine speamen 
was growing on a rowan tree in Glen Affrte, Scotland 
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‘FAIRY CUPS’ MADE OF LICHEN 
The name of the lichen you see m the above photograph is Cladonia fimhncata, 
and It IS known in country districts as “ pixie cups ’’ , it is easy enough to 
see how the latter name arose As shown here it is magnified about three times 


of the ocean or newly exposed through land- 
slides, chff falls, etc In such exposed situa- 
tions the fungus could not live, because it 
depends upon other organisms , and the alga 
could not hve, because it would be dried out 
speedily , but the two can live together In 
this way lichens play a very important part 
in the first stages of soil formation on bare rocks 
Certain kinds of lichens, such as those called 
“ Iceland moss ” [CeUmia tsUmdica) and " rein- 
deer moss” {Cladonta iangife7ina) are used as 
food by reindeei and even by Man Other 
kinds produce dyes, drugs, etc One of the 
finest species oocumng in Bntain is the “ old 
man’s beard,” Usnea harhata, ivhich makes 
long, grey, hair-hke festoons on the branches 
of trees Another is Cladoma, species of which 
make the famdiar ” pixie cups ” of heathy 
land {See Algae , Fungi) 

Lichfield. The city of Lichfield, though it 
is chiefly a maiket-town and has no industry 
but brewing, is yet of great interest on account 
of its I3th-14th century cathedral and its 
associations with Dr Johnson 
The cathedral (see picture in page 874) is not 
large, but it is very beautiful, being built of 
the local red sandstone The west front is 
elaborately carved, and instead of the three 
towers which figure on so many English cathe- 


LIBGE 

drals it has three graceful spires 
The mtenor is imposing and 
digmfied, and there is some very 
lovely stained glass Johnson 
was born in a room in his 
father’s bookshop at the corner 
of Market Street, and the house 
IS now a Johnson museum {See 
page 2358) Next door is the 
Three Crowns Inn, where John- 
son and Boswell stayed during 
their visit to Lichfield in 1776 
The Johnson Society holds its 
annual meeting in the inn 
David Garrick was born at 
Lichfield, but his birthplace no 
longer stands Both he and 
Johnson are buiied in West- 
minster Abbey, but there are 
memorial busts to them in the 
cathedral There are statues of 
Johnson and Boswell in the 
market-place Notable build- 
ings are the bishop’s palace and 
the theological college The 
population IS about 8,500 

Liechtenstein. Next to 
Monaco the smallest inde- 
pendent State in Europe, the 
Principality of Liechtenstein lies 
between Switzerland, to w'hich 
it IS closely allied, and Austna It occupies 
a narrow valley 15 miles long between the 
Rhine and the province of Vorarlberg, ivith 
an area of 65 square miles The capital and 
seat of government is Vaduz, which contains 
1,700 of the total population of 10,000 Agri- 
culture, cotton weaving and spinning, and 
leather and pottery manufacture are cairied on 
It was by a diploma granted by the Emperoi 
Charles VI m 1719 that the principahty ivas 
constituted, with a hereditary monarch whose 
hne dates back to the 12th century The 
currency and the postal system are Swiss, but 
Liechtenstein issues its own stamps 

Liege, (Pron le-azh'), Belgium In the wars 
of Europe from medieval times to the World 
War of 1914, few towns have figured more 
prominently and frequently than this Belgian 
city Even in the ktddle Ages Liege was one 
of the arsenals of Europe Today the rich coal 
mines in the valley of the Meuse, on which 
Liege IS situated, make it the chief manufactur- 
ing centre of Belgium 

The smoke of a thousand chimneys hangs 
over the roofs of the “ Belgian Bumingham,” 
as it IS called, which, like its English name- 
sake, is famous for the manufacture of guns and 
firearms of every kind, together mth steam- 
engines, machinery, hardware, and textiles 
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Thelnston ofLidgcgoesbacktoSt Monulph, 
who travelled through the beautiful Meuse 
•valley in the Gth century The chapel which he 
built was the beginning of the present cit\, and 
also of its rule b} the bishop, which lasted 
until 1795 For manj' centuries the prince 
bishops of Liege sat in the diets of the HoU 
Roman Empire, and the citj was famous as a 
centre of religion and learning long before its 
iiiineial wealth was suspected Today Liege 
IS the centre of the Walloon culture, which is 
akin to the Frcncli 

At Liege was fought the first great battle of 
the World War (Aug 4 to 9, 1914) The resist- 
ance of its girdle of strong foits enabled the 
French and Briti**!! to prepaie the resistance 
which stopped the Germans on the Maine 
The population todn} is about 161, UUO 
Li i f eb O at . When storms rage round our 
coasts and SOS messages pass through the 
ether, w e think of the brav e li feboatmen battling 
against the elements — in the darkness of night, 
inaj be, and at the risk of their lives — to succour 
those in danger For the Bi itish are a seafaring 
race, familiar with all the terrors and perils of 
the sea, and rightly regard the shipwTOcked 


LIFEBOAT 

manner, clinging to the doomed vessel that is 
being dashed to pieces on the rocks, as deserving 
of the utmost efforts to effect his rescue 
Just as the Bntish mercantile marine is second 
to none in the world, and the British sailor un- 
rivalled for pluck and enterprise and nautical 
skill, so it is fitting that the British lifeboat 
sernce is acknowledged to be \nthout equal 
The lifeboat which is now such a familiar 
institution to all w ho live on our coasts, or w ho 
take their holiday's at the seaside, is a com- 
paratively modern invention Lukin patented 
the first lifeboat in 1785 An even more success- 
ful lifeboat inventor was Henrj Greathead, who 
constructed a boat and patented it in 1789 Cork 
was laigelj used in Greathead’s lifeboats, which, 
with slight alterations, remained the accepted 
standards for over sixty years and w ere instru- 
mental in saving thousands of lives from wrecks 
Great improvements have been made since his 
day, however, and today our coast lifeboats are 
so reliable that, if necessitj’^ arises, even the 
worst of storms cannot prevent them from being 
launched In recent years motor lifeboats have 
been adopted, and a large number ot these are 
now in service When the new programme is 
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concluded practically every lifeboat round the 
British Isles -will be of the latest motor-driven 
type, costing from £3,000 to £9,000 apiece The 
lifeboat crew usually consists of fishermen 
belonging to the place where the lifeboat is 
stationed, and the heroic 


rescues made by these 
men constitute some 
of the most thrilling 
chapters in the story of 
the sea 

In the Bntish Isles 
the lifeboat service is 
maintained by the Royal 
National Lifeboat In- 
stitution (R N L I ), 
which has 168 lifeboats 
stationed around our 
coasts The service has 
saved over 60,000 lives 
since its foundation in 
1 824, and for its efficient 
upkeep spends over 
£275,000 a year But, 
if this seems a lot of 
money to spend, let us 
look for a moment at 
the cost in human life 
To rescue, under no 
other obhgation than 
that great humamty 
which umtes us, more 
than 60,000 lives, the 
gallant lifeboatmen have 
lost nearly 300 members 
One tragedy may be 
recalled — that at Rye 
Harbour on November 
15, 1928 At 6 45 a m 
that day the Rye life- 
boat, a roiving and sail- 
ing craft, mth a crew of 
seventeen, went out to 
the rescue of the Latvian 
vessel Alice in the teeth 
of a terrible full gale 
from the south-v est, 
ivith a very heavy sea 
runmng, leaden skies, 
and blinding, heavy rain 
squalls Five minutes 
after she had left, 
smothered in the heavy 
seas of an in-coming 
tide, a message arrived 
at the station to say 
that the crew of the 
Ahce had been rescued 
by a steamer But the 
recall gun, fired three 
times, was unheard by 
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the lifeboat, then battling with the tempest Her 
mission all in vain, she W’as seen returning , the 
wand had increased and the ram squalls became 
heavier Then, just as she seemed to make the 
harbour mouth on the crest of a great on- 
coming sea shecapsized 
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ELECTJRIC PASSENGER LIFT 
This illustration shows the working of an electric hit The 
weight of the car, which runs on steel guide-rails, is balanced 
by a counter-weight, here seen just below the car The electric 
motor above has therefore only to exert the power necessary 
to lift the additional weight of the passengers 

Courtesy at nanooodOtn ltd 
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Every smgle member of 
the crew of seventeen 
w'as w'ashed ashore — 
dead , not one survivor 
1 emamed to tell the tale 
of their last effort 

Lifts Esca- 
lators The passenger 
lift, 01 “ elevator,” as 
Americans call it, en- 
ables us to pass from the 
ground floor to the top 
floor of a high building 
m a few seconds, where- 
as by wallang up the 
stairs nearly as many 
minutes might be re- 
quired Theconstiuction 
of a lift !■> not verj' com- 
plicated Sti ong cables, 
with the car at one end 
and a counterw'eight at 
the other, pass over tw o 
pulleys or “sheaves” at 
the top of the shaft — 
first over the driving 
sheave, then over the 
second or "idlei ” 
sheave, and back ovei 
the first, makmg a com- 
plete loop Wound him 
this, the cables cannot 
shp, for the greater the 
weight the tighter they 
pull Thecounterweight 
of massive uon bars 
is made to weigh about 
as much as the car 
with an average load, 
so that the electric 
motor has only to lift 
the excess load 
Attached to the side 
of the hft {see illustra- 
tion on left) IS a fur- 
ther endless cable run- 
ning over pulleys at the 
top and bottom of the 
shaft and acting as an 
overspeed governor 
The motor which 
turns the drivmg sheave 
in either direction is 
operated by a mech- 
anism in the car A 
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THE ESCALATOR MOST MODERN TYPE OF PASSENGER LIFT EXPLAINED 
This diagram shows how an escalator works It consists of a senes of steps, similar to that shown enlarged on the left, 
having two wheels on each side The pairs of wheels are out of Ime with each other, and run on separate pairs of rails 
All these steps are linked together and are moved by an endless chain in the centre working round two large cog-wheels 
At the lower end of the escalator the rails slant upward and are further apart, the wheels adjusting themselves and each tread 
rising gradually When the treads pass from the mclmed part to the short horizontal length at the top they become fiat 


brake, consisting of leather-faced shoes acting 
on a brake pulley, holds the car at any point 
where it is stopped 

What would happen if the cai should fall * 
It IS not hkely that it will, for su stout wire 
hoisting cables are generally used, each of them 
strong enough to hold up the weight of the car 
, But if they should all give way, there are 
powerful steel jaws on the bottom of each car, 
which reach out and grasp the rails on which the 
I car ndes, if the speed reaches a certain high 
rate The brakes also set automatically when 
the power is shut off In addition, cushion 
, buffers aie placed at the bottom of the shaft 
[ Some small hotels and busmess houses have 
automatic lifts which can be operated by the 
passenger Each landing has a push-button 
* which brings the car to that floor unless it is 
p ^ already in use In the car is a senes of buttons 
and when the button oorrespondmg to any 
given floor is pressed the lift travels to that flooi 
f ’ It IS impossible to open the door unless the car 
< has come to a full stop, and the car cannot he 
^ I started while the door is open 


In the most familiar type of hydrauhc lift 
the car rests on a hollow pipe, which fits closely 
mto a strong iron cylinder siinlc into the ground 
as deep as the building is high Two opemngs 
m the pipe let the water out and m When 
water is foiced into the cylinder by a powerful 
machine, the plunger, carrying the car and 
the passengers, is forced upward The water 
pressure is cut oft when the cai has gone as 
high as desired 'When the operator wishes to 
descend, the outlet pipe is opened and the car 
sinks as the water escapes from the oylmder 
A countei weight is used m these hfts also 
The moving staircase, or escalator, is used 
chiefly m Tube railway stations and also m 
a few large department stores, where it provides 
a more economical and convement means of 
transport than a hft of the same first cost It 
consists of an endless chain belt, set at about the 
same angl«< as a flight of stairs Some are con- 
structed With wooden slats as a footing while 
treads and risers give others the appearance of 
an ordinary flight of stairs in motion A hand- 
rail moves along at the same speed 
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A WONDERLAND in a FLASH of LIGHT 

T tke heat, light has mystified Man from the time when he first began to 
^notice his surroundings, and even today scientists are not agreed as to 
what It IS However, its laws’* aie well established 


Light. The speediest traveller in the 
universe is a beam of hght In the double 
tick of a clock it can go round the earth 
more than seven times And, compared uuth 
most other moving agents about us, hght 
does tiavel “ instantly ” 

Sound travels through the air at about 1,100 
feet a second, more than ten times the speed of 
the fastest railway tram , and yet sound seems 


Then he put at the hist station a revolving 
toothed wheel, a sort of cog wheel, so arranged 
that the beam of light vent out through the 
opemngs betw een tu o teeth It was reflected 
back through the same opening, u hen the wheel 
was at rest But when the wheel was revolved 
rapidly enough, the light that came back found 
that a tooth of the uheel had moved into the 
place of the opening , thus no light could be 
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to stand still when 
hght goes by 
But light does not 
really come instantly 
The first person to show 
that hght actually takes 
time to go across space 
was a Damsh astrono- 
mer, Ole Roemer This 
important fact he eli- 
cited while studymg 
‘ ' inconsistencies ’ ’ in 
the penodio motions of 
the satellites of the 
planet Jupiter 
That was in 1676, 
but it was not until 
1849 that a method 
was found to measure 
the speed of hght This 
was done in Pans by a 
French professor, Ar- 
mand Fizeau He chose 
two high towers or 
stations a little moie 
than five miles apart 
At the first he had a 
bright hght, and at the 
second he placed a 
mirror, which reflected 
the beam of light 
directly back to the 
first station.. 



EXPERIMENTS IN REFLECTION 
After setting up, in a suitable dark place, the apparatus 
shown in Fig i, notice the relative positions of the beam 
from the box to the mirror (the incident, or striking, beam) 
and of the reflected beam Now imagine a perpendicular 
(shown by a dotted line and called a normal) rising from the 
mirror where the inadent beam strikes This line, you will 
see, always lies midway between the two beams, so that the 
angle it makes with the incident ray is equal to the angle 
it makes with the reflected beam This gives us the Law of 
Reflection stated in the text Fig 2 shows the same experi- 
ment for horizontal reflection Figs 3 and 4 show how 
the eye can judge distance from the divergence of light rays 
When the eye is distant from the pinhole of the screen, as 
m Fig 3, only rays having a slight angle can enter the pupil 
of the eye When the eye is nearer, as in Fig 4, the angle 
can be greater — and the eye always sees the point as being 
at the apex of the angle This explains what one “ sees " 
in mirrors, as in Fig 3 Here light is actually coming from 
the pinhole in a screen some distance in front of the mirror , 
but as the diverging rays enter the eye they seem to be 
coming from a point as far behind the mirror as the light is 
in front Applying this to every point of the light in turn 
shows why the eye “ sees " an inverted image behind the 
mirror, as shown Such an image is called a virtual image, 
because it exists only " in your mind's eye ” If, however, 
you placed a screen where you stood and looked at it you 
could see the reflected image It is then a real image, 
because it can be thrown on a screen 


seen reflected from the 
second station 
The time which the 
hght took to travel 
fiom the fiist station 
to the second, and 
back again to the first 
station, was thus the 
time that it took a 
tooth of the wheel to 
move to the place of 
the opemng By doub- 
hng the speed of the 
wheel, Fizeau could 
again see the reflected 
light, because a second 
opening had now 
moved into the line of 
sight From a speedo- 
meter he could get the 
number of revolutions, 
and thus calculate the 
time that it took the 
hght to travel between 
the stations and back 
The distances m the 
heavens are so great 
that even to get fiom 
the sun, at 186,000 
miles per second, light 
needs about eight 
minutes To come 
from the nearest fixed 
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EXPLAINING THE ‘BENDING’ OR REFRACTION OF LIGHT 
Refraction can be studied easily with a action is explained in Fig 2 Here imagine the reverse action takes place. The ratio 
shallow water tank, such as a square><ided our light ray to consist of a succession of of the two angles marked is called the 
aquanum, a mirror, and some means for disks and suppose that these disks must refractive index between the two matenals 
throwing a straight beam of light First he forced ‘ broadside on ” through any usedlbeingqtoslorbghtpassmgiromair 
arrange as shown ui Fig i, darken the medium traversed by the ray Remember to water) Fig 3 shows this action and 
room, and turn on the beam Imagine a now that light travels more slowly m shows why either the “ corpuscular ” or 
normal, or perpendicular to the refracting denser med urns than in lighter ones "wave theory of light can explam the 
surface (as the boundary between the Obviously, then vhen the ray strikes action The straight lines represent "rays 
waterandairtscalled),andnote the angles s’antwi<e on the water the portion striking of corpuscles, while the curved ones are 
made with it by the beam before and after first will not travel as fast as the portion " waves ” Note that the " rays ' are 
entering the water— also with the second still in the air This second portion then always radii of the "waves " Waves may 
normal where the beam emerges from the will turn around the lirst, as round a also be represented "sidewise" as shown 
- water after being reflected from the mir> pivot until it, too, has sunl into the glass Fig 4 shows the " cntical angle," pro- 
ror You will notice that the lollowing law and the wheeling each disk underwent duced when the bending on emerging is 
holds true when the light passes from a on entering the glass cau'es the ray to such that the emerging ray just grazes 
lighter to a denser medium (as in passing travel m a new direction through the glass along the water Ifan even greater angle 
from ait to glass) it is bent toward this Each disk in turn undergoes this deflec- is used, as m Fig 5, the beam is "totally 
normal , when it passes from a denser to tion When the ray emerges from the reflected ’’ back mto the water Fig fi 
I a lighter medium (as in passing from glass other side of the plate, and one portion of shows how a glass pnsm with a cntical 
m air) it bends away from the normal each imaginary disk begins to travel faster angle of about 42 degrees can act as a 
This IS the Law of Refraction and its than the portion remaimng in the glass, reflector of light rays m air 


stars, it takes more than four years, and 
many stars are so distant that the light we 
saw last mght started hundreds of years ago 
' It IS now customary for astronomers to refer to 
stars as being so many “ hght-years ” away 
How are w e to explam light * Let us go back 
• for an idea to a sport of our childhood The boy 

throws a stone mto a smooth pond or pool to 
w atch the waves it makes on the surface of the 
water These waves go out m curcles, and these 
circles travel outward until they are deflected 
t or reach the shore In Holland about 250 

(' years ago there was a great mathematician and 

, ^ scientist who found m water waves a suggestion 
^ of w hat hght is This great man was Christiaan 
Huygens, who m 1690 published a book m 
I which the wave theory of light is expounded 
' Of course, hght cannot be a wave motion m a 
' , I keavy substance like water Huygens said that 
there must be a substance which is far thinner 

I 


than the hghtest gas, is without weight, and 
spreads through aU space This substance we 
call the ether The only way we can know of 
its existence is by the waves m it 

A beautiful instrument has been invented 
which enables us to measure the length of hght 
waves, the “ mterferometer ” In this mstm- 
ment two beams of hght, travelling different 
lengths of path, can be brought together so as 
to produce darkness, that is, so as to annul each 
other Now we cannot imagine addmg together 
two matenal things and gettmg nothing But 
we can think of addmg together two motions, 
one up and the other down and get no motion 
Thus, if two waves of hght are brought together 
by the mterferometer so that the crest of one 
wave and the hollow of the other wave fall 
together, they mterfere with each other and 
produce darkness This is called the “mter- 
ference of hght ” 
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‘INTERFERENCE’ AND ITS EFFECTS 

The top picture illustrates Young’s experiment with a pool of mercury, 
which led scientists to believe in the wave theory of light The dark lines 
represent the “ troughs ’ of light waves radiating from the two pinholes 
at the left, the crests being between Notice that only along three lines 
m the picture do “troughs" fall on “troughs ’ and “crests” on 
‘ crests ^so that light travels outward along these lines and can 
strike a screen In between, the waves “ interfere " with each other 
and no light passes outward Hence alternate bands of light and dark- 
ness will strike a screen, as Young found Fig 2 shows “ ring inter- 
ference," called “ Newton’s Rings " from the experiment Newton 
made but did not explain, obtained similarly by laying a convex lens 
on plane glass Fig 3 shows the cause of iridescence, or shimmering 
colour, aa in an opal, films of oil, and certain bird feathers If light 
tiikes a thin, wedge-shaped film, certain rays, as at A, will strike in, 
be reflected from the bottom of the film, as at B, and emerge with further 
refraction, as at C All rays reflecting directly from C, except those 
of one colour, will interfere with the other ray — so only that colour is 
teen As the shape of the wedge, or the observer’s position, changes, 
so does the colour which “ gets through ” Thus the beautiful shimmer- 
ing play of colour is created 


With the aid of this instrument the incredibly 
small distance betiveen ciest and hollow of a 
hjht wave can be measuied with the greatest 
arcurxcy For a certain shade of yellow hght, 
called “sodium hght,” the uave length, that 
IS, the distance from crest to crest, is 679 
raillianeths of a millimetre, or about one forty- 
five thousandth of an inch In other words, 
along a beam of this particular yellow hght 
there are 45,000 waves to an inch 
Each colour has a different wave length from 
any other colour Thus the wave length of red 
hght IS about one-third longer than that of yellow 
light , and the wave length of violet hght is about 
oiie-quarter shorter than that of yellow light 
The short invisible light waves are called 
vltia-molet rays, and the shortest of all invisible 
rays are the X-rays The ultra-violet rays are 


instantaneously destiuctive to bacteria 
and so arc often used to puiify uater 
The long invisible light rays are called 
1 nfm -1 ed rays or radiant heat rays All 

these waves have the same velocity, 
that IS, they travel at the same rate, 
about 186,000 miles per second 
How do we get light ^ How are 
these little waves in the ether staited * 
Our chief source of hght is from hot 
bodies The greatest source is the sun, 
which IS hotter than anything on the 
earth, hotter even than the electiic aic 
The stais, except the planets, aie also 
hot suns But not all sources of hght 
are hot The dazzling little fireflies 
that are seen in thousands on a summer 
evemng in many parts of Europe have 
httle if any heat, and yet the fireflj’^ 
gives off considerable hght There aie 
also so-called phosphorescent sub- 
stances, such as are used m luminous 
paints, ivliich glow^ m the dark wathout 
measurable quantities of heat 
When light strilces against an object 
it IS reflected in a new direction, just 
as a ball bounces fiom a ivall It is 
only b}*- the hght rays reflected from 
their surfaces that we aie able to see 
objects From these leflected rays we 
learn the size, shape, and coloui of an 
object The dnection reflected light 
takes is detei mined from the following 
law “ The angle of incidence equals 
the angle of leflection ” This means 
that a ray of hght will depart fiom a 
lefleoting surface at the same angle at 
w'hich it ainved 

Some objects, like glass, offer very 
httle hindrance to the light rays and 
let them pass right thiough Such ob- 
jects are called transparent The light 
wmves travel almost as easily (tlicugh 
slower) through glass oi ice as through an, and 
that IS how we aie able to see objects on the 
othei side of them In travelling thiough such 
objects, the path of the hght ray is sightly 
bent This bendmg of the lay of hght m passing 
from one medium to another is called tejmction 
When a straight stick is thrust into watei it 
appears to be bent at the surface because the 
hght reflected from the stick is bent oi le- 
fraoted in coming from the w^atei to the au 
AJthough light rays are refiacted m the same 
w^ay by window glass, for instance, we do not 
usually notice it, because they aie refracted m 
opposite directions at each surface of the glass, 
and the second refraction cancels the fiist, 
so to speak In prisms and lenses, however, 
where the surfaces of the glass are not parallel 
the refraction of the hght lays is the important 


2492 


LIGHT 


HOW MIRRORS CAN ‘ANNIHILATE’ LIGHT 


rig 1 Hcr<*wcsccaconven‘ionil ‘ w'i\e 
dingnm.shoningtwo ‘ lines at right snulcs 
to esch other w Inch is a pood represent ition 
of a thice dinicnsional wise The rules of 
mechanics tell us that all the forces m a 
iwc can be rcsohcd into tliosc two To 
understand hon such a naac is polarized'* 
bj mirrors, remember that space is supposed 
to bo capable of transmitting Iransrcrse m- 
brations — that is, naacs nhich as shown by 
the anous, mo\c crossmsc to the direction 
the pulse is travelling It is supposed hon- 
cver, not to transmit longitudinal vilirations 
— that IS, those mo\ ing to and fro along the 
direction of the motion Non sec hon this 
wav c strikes the mirror and is rcflcitcd ui> 


ward along the lino A — B, the centre of 
impict being at A Remember here the 
principle that space is unable to transmit 
longitudinal vibrations, and sec hon it 
affects the reflection at V If the “angle of 
incidence '* is 57° (for an unsiJv cred mirror in 
air) the mov ements of the v crticol wav e n ould 
have to be reflected as longitudinal pulses 
Since this is impossible, thev arc absorbed 
bj the mirror along the hne A-C but the 
horizontally vabrating nave is reflected per- 
fectlj as shown Note, hon ever, that aU its 
vabrations arc m one plane That is it has 
been ‘plane polarized ” To the ej e, this 
merclj weakens the light — ^but bj comparing 
Pigs 2 and 3 nc shall sec the polarization 




Tig 2 Here the mirror of Fig 1 is 
shown at D reflecting the polanzcd beam 
upward Above it at E, the capen- 
menter has a second mirror, caactlj par- 
allel to the first, but with its reflecting 
surface anav from him, so that the beam 
from D IS reflected honzontallv to the 
nght since the vabrations m the beam come transv ersclv and can be 
reflected transversely, as shovni in the little sketch to stnke the 
screen at F 


Fig 3 Here no see the phenomenon which bj contrast with the 
negative result in Fig 2 demonstrates that the hght h is been polar- 
ized The observer has turned the upper mirror horizontally through 
90 degrees to the position shown Now as the httlc sketch shows 
the vabrations of the polarized beam arc m the same situation as 
were the vertical vibrations at A in Fig 1 In order to be reflected 
outward along the line G-H as the ordinary laws of reflection re- 
quire they would have to travel as longitudinal vab-ations — ^whic^ 
our assumptions tell us cannot be done The facts bear this out for 
no light IS reflected— that is, this arrangement of mirrors able m 
any other position to reflect hght perfectly well in this position 
annihilates the beam of light the vabrationi rr®sumablv being ab- 
sorbed along the Ime G-J of the upper mirror lliis result which 
would have marked any man as a great magician in other da }5 is 
only one of many polarization efiects science can ubtam 



function for which they are employed, as in the 
microscope, telescope, and prism spectroscope 
, There is another mteresting property of hght 
, called polarization Certain transparent crystal- 
> hne substances, c g , tourmahne, cut off some of 
the hght vibrations, and hght passing through 
f such crystals is said to be polaiized If you 
' could look at the end of a greatly magmded 
ray of hght, you would see the vibrations going 
’ up and down, crosswise, and in every possible 
^ , plane, like the cracks in the cross-section of a 
, log Now, when this ray of hght passes through 
' a thin shoe of tourmahne, aU the vibrations 
I are shut out except those in the direction of its 
axis, ]ust as though the ray had come through a 
narrow door which shut out all the crosswise 
jr vibrations Again, it is found that when the 
t polarized rays are passed through certain sub- 
l stances they are bent to the right, and in others 


to the left Thus, some sugars dfeflect the plane 
of polarized light to the right and are known 
as dextro-rotatory, while others turn it to the 
left and are called laevo-rotatoiy sugars In 
chemical analyses this distmction is important 
as showing the arrangements of atoms within 
the molecule of sugars having identical formulae 
but different properties These phenomena are 
used foi many scientific purposes One of the 
most important is in the examination of very 
thin sections of rocks through a microscope 
so arranged as to give polarized hght The 
vaiious mmerals m the section are then shown 
up m their distinctive formations 
If hght IS a wave m a still ether and our earth 
spms m the ether from west to east, light 
travelling with the earth should seem slower 
than light tiavelhng east to west Failure to 
obseive this led to the theory of Relativity 
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LIGHTHOUSES &. LIGHTSHIPS 


LANTERNS that LEAD SHIPS to SAFETY 

here has always seemed something romantic about lighthouses, though 
the life of a lighthouse-keeper is a hard and dangerous one. How he 
keeps hts beacon alight in all weathers is descttbed tn this article. 

Lighthouses and Lightships In the It often takes a whole year just to drill a few 

days when Columbus and other bold mariners holes in the rock or to lay a single stone • 

set sail on uncharted seas, they were in constant The hghthouse has also seen many patient 

peril even in Europ- and plucky keepers who have faced countless 
ean waters from shoals dangers of storms, of shifting sands, of oil 
and submerged rocks explosions, and of the ever-hungry sea that tries 
And, when they neared to undermine the tower , and in the face of 
strange lands, they these dangers they have performed many heroic 
found no warmng bea- deeds We have all heard of Grace Darling, 
cons or friendly signs [q v ), the English lighthouse-keeper’s daughter, 
to mark dangerous and how she and her father rowed out to save 
shores or to guide their the survivors of the Forfarshire 
barks through difficult Until lecent years lighthouses were huge 
and winding channels piles of masoniy of a thickness to withstand the 
into safe harbouis WlFeting of wave and wind Today the tj^ical 
Today the ocean lanes hghthouse is a tapermg cylindrical steel tower 
are dotted mth more from 100 to 400 feet high, bolted into the solid 
than 13,000 lighthouses lock of a reef or into a masonry foundation 
and lightships, whose A winding staircase wnthm leads up to the 
powerful beacons guide gigantic lantern at the top, whose blinding 
the seaman as plainly as a blazed trail guides the shaft of light may be seen from the deck of a 
pioneer, and every harbour is marked by buoys vessel Wenty or moie miles away In the rather 
and other signals as plainly as a city street cramped quarteis provided, the three keepers 
If it could only speak, the lighthouse on its may live for months on end 
perilous reef, “ a dim gigantic shape, holding The lantern consists of from two to eight 
its lantern o’er the restless surge,” could tell lenses held by a light metallic frame, with 
many a thrilhng tale of all that it has seen reflectors and prisms which concentrate the 
Brave and skilful men have laid its foundations, hght and throw it out It is usually set in a 
sometimes working on half-submerged ledges revolving carnage moved by clockwork, so as to 
buffeted by the waves, sometimes in caissons show'^ a regular senes of flashes by which one 
bonng deep through the sand to the rock below hghthouse may be distinguished from another 



AN ANCIENT GUIDE FOR ROMAN SHIPS 

Crude as it appears to us, this hghthouse did its work faithfully at Boulogne in France for 1,400 years after it was built by the 
Romans The powerful flashing lights we use were unknown in those days, of course, and the warning light was furnished by 
bonfires, but to have even this flickering signal was better than groping blindly through a stormy night The picture is 

taken from an old pnnt of the famous structure 
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La Corbidre, Jersey 
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GIANT SENTINEL OF THE ENGLISH 
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Wondcrlul « the hscn.hon of the hghthouse - Here you see Vt;rt,lTb«?fTurEdtsfonrt;eh^^^^^^^ 

!K! -rd*;: SuV ’^oc ^hV^centC::^ 

t^o n-ishes c;cr> thirtj seconds, which can be seen for nearJ> i8 miles The base o‘ the third hehthouse 
I. / . f, f 249- Painted epeciathj for ihu irorl bv G H 3 >tvis 





BIRTH AND GROWTH OF A MODERN LIGHTHOUSE 
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LAYING THE FOUNDATION This part of the work often has 
to be conducted from a temporary stage set up beside the lighthouse 
site When the seas are rough, this work is extremely dangerous 




Entrance 

Room 


DELIVERING MATERIALS Building materials for the light- 
house sometimes have to be delivered along cables, strung like 
giant spiders’ webs from nearby cbSs Here we see a great block 
of stone on its perilous journey 
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INTERIOR PI^N OF A LIGHTHOUSE This shows yon how A THRILLING TRIP TO WORK Workmen ns weU as 
a modern lightnouse of the stone masonry type is built Ifotice materials must make that dizzy trip along the cablesi when snco 

how heavy the walls are at the bottom where they have to lighthouses as the Beachy Head light on the southern coasi 

vnthstand the heaviest shocks of England are being erected 


To face pane 
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lighthouses 

The light itself, formerly 
made by means of coal 
fires, candles and whale oil 
lamps, IS today produced 
by big lamps burning 
vaporised paraffin, gas, 
acetylene or electricity 
The latest type of light- 
house lantern is automatic, 
worked by a patent valve 
Such a beacon can be left 
entirely unattended 
In the earliest light- 
houses, centuries before 
the Christian era, the light 
came from a brazier of 
burmng coals hung from a 
pole As far back as the 
7th century B c there w as a 
lighthouse at Cape Sigeum, 
m the Dardanelles The 
most famous lighthouse of 
antiquity was the tower 
built on theisland of Pharos 
in the bay of Alexandria m 
the 3rd century b c 
This was considered one 
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f ■+r“ uoiiaiuereu one MODERN ‘ LANTERN ’ tUeir ancestors— the old 

m Wonders of ffom that Wtle acetylene-hurning Roman galleys with signal 

the World, and for a long gas mantle m the centre Its rays are caught up and fires Sputtering in grilled 
time the name “pharos” magnified by the complicated system of reflectors and metal baskets at their mast- 
^asgiventoallhghtbouses heads Lightships today 

x»rmmgne,onthehrencll you can see the clock- work which revolves the lantern have a Single hollow steel 
SMleofthe English Channel, so that its beams can be seen at regular intervals mast that contains a ladder 

__ . jga,,jmg to the lantern Some of these 

' . I vessels are fitted with a wireless direc- 

’ I ' ^ ' tional beam and submarme gongs 

f ' ' , The work of hghthouses and hght- 

' ' ships is supplemented by a great 

,j I variety of other signals, including the 

o rj t various tjqpes of buoys (g v ) 

0 • The growth of airways has led to 

' jj ^ yt' ‘ ^he development of special hghts 

' I f ' I ‘ i guide the airman on his way at 

ll J 'j I I * mght These include beacons, ^ed 

I I with neon or a similar gas, flashmg 

> ^ I 1 \\ ! route beacons, aerodrome boundary 

/ 1 I \ \\ ' ^ I I \ A ' hgbts, obstruction hghts, and flood- 

/ ■ A \ V * / I j hghts of tremendous candle power to 

'I ' illuminate the^ actual landing-area 

||^||||||||||^S|K to prove by his kite 

B. . the lightship ‘ALBATROSS’ We know that the aw and 

Ides sending her message of warning to ships by a flashing light or fog- the earth S SUTiaCe are charged W ith 
J ' out"’ lightship at the entrance to Dublin Bay, Ireland, sends electricity of opposite kinds — ^positive 

cA and negative— and that there is a con- 
i', that can be picked up by a direction-finding receiver , r 1 j. 

i,* **** many ships From the diflerence in the times o£ arrival of the 8tant interchange of electricity going 

I tf-Signal and water-signal, the distance of the lightship can be found On betw Cen them Ordinarily this 


LIGHTNING 

the Romans built a great 
tower 192 feet round and 
200 feet high, whi,*h guided 
manners for mire than 
1,400 years 

Among the most famous 
bghts off the British coasts 
today are the Eddystone 
{q V ), thirteen miles off 
Plymouth, theFastnet, off 
S W Ireland , the Lizard 
(Cornwall) , Bishop Rook m 
the Scillies, and Beachy 
Head, off the Susses coast 
Those m England and 
Wales come under the 
dweet control of Trmity 
House, a body granted a 
charter by IQng Henry 
VIII m 1514 

Off dangerous coasts and 
at the entrance to harbours 
where lighthouses cannot 
be built, strong steel hght- 
ships are moored They 
are quite different fiom 
their ancestors — ^the old 
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LIGHTNII^G 

does not manifest itself as llightning, because 
moist air IS a fairly good! conductor (See 
Electricity , Franklin) ' 

When the air becomes dry, however, the inter- 
change becomes moie difficult uith the lesult 
that the air becomes heavily charged, and 
enoi mous quantities of electricity accumulate m 
clouds Fmally, when the charge becomes so 
great that it can overcome the resistance of the 
atmosphere, the electricity leaps violently across 
the gap to a hill- top, church spire, house roof, oi 
to another cloud charged with an opposite kind 
of electricity, and theie is a great flash, like the 


LILAC 

spark that leaps between opposite poles of an 
electncal machine, only infimtely greater 
The heat produced by the discharge causes the 
particles of air to expand suddenly and compress 
those beyond, and vhen the current has passed 
the air contracts ]ust as suddenly As it loUs 
back from all sides to All the partial vacuum, 
the inrushing air “ collides ” with itself, so to 
speak, and causes thunder 
Photographers have obtained wonderful pic- 
tures of lightning, showing us flashes of irregular 
wavy outline fllhng the heavens, often branchmg 
into a multitude of ramifications like the limbs 
of a tree Sometimes the 
flash descends to the earth in 
long spirals or ribbons, some- 
times in a thick mass of 
strands like an u nr avelled 
rope Such flashes are called 
chain, foiled, or zigzag light- 
mng Sheet or summer light- 
mng IS a sudden glow on the 
horizon, and is usually merelj 
the reflection of distant chain 
lightmng A third very rare 
kind of lightmng is ball light- 
rung, which looks like a ball 
of fire movmg slowly just 
above the ground , as seen at 
mght on a spar or yard of a 
ship it IS often called “ St 
Elmo’s fire” 

Lightning rods of iron or 
copper were invented by 
Franklin to conduct lightmng 
harmlessly fioni roofs to the 
ground To be effective, a 
great number of metal points 
must be scattered ovei the 
roof When a wireless set is 
“ on,” and a thunderstorm 
breaks, it is usual to “ earth ” 
the aerial to avoid anj’’ danger 
Lofty office buildings are often 
struck, but vuth httledamage, 
for their steel skeletons serve 
as lightning conductors 
Ships usually escape damage 
because the masts and stays 
act m a similai mannei 

Lilac. This tree mil always 
be one of the great favourites 
for the garden, for there is 
no other tree \i hose floivers in 
spring show so beautiful a 
"shade of purple or have so 
fragrant a scent The lilac 
(Syiinga vulgaris) has been 
giOAvn m England for hun 
dreds of j’^ears It is a rela- 
tive of the privet and the ash^ 



EIFFEL TOWER AS LIGHTNING CONDUCTOR 
During the twenty-two minutes for which this plate wasejqjosed six flashes of lightmng 
were recorded, three of which used the tower as a path to earth Being entirely 
made of metal, and therefore a good conductor of electricity, the tower was not damaged 
Calculations show thst one such flash has sufficient power to light a city of the size of 
Birmingham for two months 
Photo Dr J 8 Loe^irer 


2496 







'\:P.4 










lilac 

member of the order 

Oleaceae Besides the - 

common species, there 

IS the Persian hlac, j,"’ ^^ 

which IS a hybrid be- * ^ '* e 

ween the common C t ^ 

species and the wild ^ '^i 't • 

lilac of Persia This ; t ' j 

has rather smaller and ' * ^ r 

darker flowers than - ^ 

the common species, ' ' C'^ . - ' 

and the growth of the ^ ‘ < x*' 

tree is more compact ^ , '-r i 

and twiggy The com - ' 

mon lilac often be- * ^ 

comes almost choked 

by the exuberance of '> C ' 

its own growth of 

suckers, and it is there ' 

fore one of those trees ^ ^ 

which the gardener cuts »* 

back very severelj' ' .X^*- 

every second year or ^ 

flower, you can tell it 

green, heart-shaped 
leaves, with entire mar-' 
gins , and when these, 

neatly m opposite pairs 

on the shoots, and BEAUTIFUL L 

bnght green m colour. Not aU Macs are the colour tha 
easily distinguish it s°wy of Mossom you see here 
All Macs are valuable “ 

tor their hardiness and ^ 

their early flowering, 

and, as they grow to a good size, they can be 
made to form useful hedges round a plot 
Lille, (Pron ISl), Pbauce In 1914, when 
the Germans entered Lille, the largest and most 
prosperous city of northern Prance, on the nver 
Deule, seven miles from the Belgian frontier, 
they found a modern city of more than 200,000 
inhabitants, noted for its ttaving textile and 
iron manufactures, its histone old churches, its 
Palais des Beaux Arts, one of the nchest picture 
galleries m Prance, and its wonderful hbrary 
Por the next four years it led a miserable 
existence— this conquered city of ivide tree- 
Imed avenues and spacious squares, frmged by 
handsome buildings and residences, m a region 
narked by forests of tall smoke-stacks and 
qu^t windmills, cnss-crossed by canals and 
railways The city w as put on almost starvation 
raUons, enormous tribute of money was levied, 
— ^I'orst of all — thousands of young women, 
old men and boj s were forcibly deported into 
practical slavery to work for the German 
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BEAUTIFUL LILAC BLOSSOM 

Not all hlacs are the colour that their name implies, and the fine 
soray of hlossotn you see here is one of the specially dereloped 
wtiite species Such lilacs come into bloom very early in the 
year, and are extremely popular for 'decoration 

Photo E J Tgler 


LILY 

9nB||M|||B||||||BH|||||H enemy Buildings were 

ruined by shells, homes 

* went up m flames, and 

valuable machinery in 
the city’s famous mills, 

V , which had made this 

district one of the 
T' busiest manufacturing 

, ^ regions in Europe, was 

Versailles Prance ener- 
4 *•'*0^^ ^ geticaUj" set about the 

^ ♦ ** % reconstructing 

. V ^ war-devastated 

C* « ^ areas, for which pur- 

pose the enonnous re- 

• - < *■ paiations exacted from 
*■ i fS'-i ^ defeated Germany were 

Jt ^ ^ ^ * J °®®d unstmtedly One 

^ Vr - J result is to be seen in 

\ '\tv revivified Lille of 
*y '' ^ ^ today, a centre of m- 

fclrriving 
more beautiful 

t centuries Lille 

noted for the 

cloths, and flax thread 

for sewing, “lisle ’ 
AC BLOSSOM thread mdeed gets its 

beir name implies, and the fine name from the City 
one of the specially dereloped Cotton manufactures 
! into bloom very early in the gj.g gjgg important, as 
iioputar for 'decoration , 

, y 18 the making of nb- 

" boDS and velvet The 

city also has locomotive and bndge-building 
works, and manufactures beet sugar chemicals, 
tobacco, soap, etc Among its educational 
institutions is the umversity 

In the 12th centun, Lille was one of the 
principal commercial cities of Flanders and 
in the next century it suffered in the struggles 
between the Plennsh counts and the French 
crown As a Burgundian possession it again 
became prosperous After passing into the 
hands of Spam, it was lecovered in 1667 by 
Loms XIV of France In the War of the 
Spamsb Succession it was taken by Marlborough 
and Pnnee Eugene but the Treaty of Utrecht 
restored it to Prance In 1792 the Austnans 
bombarded Lille contmiiously for mne da^ s and 
mghts, but they were unable to capture the 
city Lille’s population today is about 205,000 

Lily. One or other of the many species of 
this plant IS nearlj aluays in flower, including 
some of the favourite flowers of the garden 
The white hly stands for purity, and artists for 
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LILV 

centuries have pictured tlie angel Gabriel coining 
to the Virgin Mary mth a spray of lihes in his 
hand, to announce that she is to be the mother 
of the Christ-child — Whence this species Liltum 
candidum, is known as the Madonna hly This 
plant grows wild in southern 'Europe and is 
hardy enough to thrive in British gardens 

The Madonna w'as the original Easter lily, 
but since its flowers often faded to appear m 
time for Easter, its place has been largely taken 
by the Bermuda lily {L longifioium) This can 
be relied on to bloom early in the spring in its 
native islands or in hothouses in the colder 
climates of Europe In the Bermudas these 
hhes are grown in large^ quantities, and the 
great fields of these lovely* — 

enchantmgpicture It 
must not be confused 
with the arum hly 

Among popular 
varieties of coloured 
lilies are the tiger Idy, 
a native of Japan, 
which bears dark- 
red purphsh-spotted 
flowers , the Turk’s 
cap, whose oiange 
flowers have red spots , 
the Siberian coral hly, 
which has briUiant 
scarlet flowers , the 
golden-rayed hly of 
Japan, nith yellow- 
banded purple-spotted 
white flowers , and the 
showy lily, also a 
Japanese species, with 
red-dotted pinkish 
flowers The giant 
hly of India, which 
has huge flinnel-diaped 
purple-stained flowers, 
grows from ten to 
fourteen feet high, 
whde the other species 
range from two to 
five feet 

The hly family 
[Liliaceae) is one of 
the most important 
orders of plants, and 
it IS, moreover, usually 
legaided as tjqncal of 
the division of the 
Monocotyledons Not 
only are many of its 
members, mcludmg 
asparagus, omon, leek, 
gallic, chives,etc ,used 
tor food, but among 
tliegai den flou ers the 


LIMA 

hly of the valley, tuhp, hyacmth, fntiUary, and 
many other favourites all belong to this family 
The true hlies of the genus Lihum are marked 
by an erect stem, narrow sessile leaves with 
alternate, scattered, or whorled arrangement, 
and large showy bell-shaped or trumpet-?haped 
six-parted flowers, enclosmg six stamens and a 
seed-vessel The beautiful white calla hly or 
arum My {Richaidia aethwpica) is not a My 
at all, but a herb of the order Araceae The 
water-lihes, too, belong to a different group 

Lima., (Pron le'-ma), Peru In the magm- 
ficent capital of Peru, a ram storm is as much 
feaiedas anearthquake For thehouses, unth walls 
of adobe four to six feet thick, are almost earth- 
quake-proof, and rarely take fire, but a heavy 



FOUR LOVELY LILIES FROM GREENHOUSE AND GARDEN 
Lilies Me often grown in greenhouses, but those that you can plant in your own garden are no less 
lovely than the more tender varieties Those shown above are (i) the orange-red tiger hly, 
always a favourite , (a) the lovely Japanese hly , (3) a white, crimson-spotted speaes, Speciosum 
rubrum, and (4) the Madonna lily None of these is at all difficult to grow in England 

Photos B J lyler R Vall>i/ 
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IN THE CITY OF LIMA 

The beaubful cathedral of Lima dominates the Plaza de Armas, or Plaza 
Mayor, in the middle of the city It was founded by Pizarro, the great Spanish 
adventurer, who, when he was over fifty years of age, conquered Peru for 
Spain In one of the chapels of the cathedral his remains are buned 

deluge u ould reduce most of the town to a mud m As 
heap It 18 fortunate indeed that almost from dioxide i 
yeai ’s end to year’s end the city is without ram and also 
There are several handsome promenades in form calc 
the city, and numerous public squares On one bneks o: 
stands the cathedral — ^the finest of the 70 to air is 
churches in Lima, and one of the most note- tionofca 
M 01 thy in Spanish America — ^with a beautiful is made 
^loorish fa 9 ade and two lofty towers 


I chocolate, cigars and cigarettes, paper, 
pottery, dyestuffs, etc , is earned on 
“Lima” is a corrupted pronuncia- 
tion of “ Runac,” the name of the 
nver on which the city is situated 
The population is about 500,000 

Lime. Often, among the lime- 
stone hills, you may come across 
cunous httle brick-built kilns, without 
much m the w'ay of a visible chimney, 
and with a smoke-blackened tunnel- 
hke entrance Usually such kilns are 
quite deserted and are merely signs of 
a forgotten, or rather a transformed, 
mdustry For these are lime-kilns, i n 
which the hme used to be burned by 
the local people for agncultural or 
building purposes* But now the in- 
dustry of hme-burning, mtunately 
connected as it is with those of 
] cement- and concrete making, has 
Hllllll been centrabzed, and w'here a ^strict 
may have supported twenty or more 
httle kilns, it now has one vast cement 
5 =^ / works That is why you seldom see a 
ft n-‘ ^ small individual hme-kiln bemg used, 
although lune itself is stiU as necessari’^ 
Ijjl and valuabl e a product as ever Among 
|w hme’smamfold uses maybe mentioned 
d^b itt^ processes such as removing hair from 
hides and correcting acidity m soils, 
IS, or Plaza and in mortar and plaster making 
eat Spanish To make mortar, hme is “ slaked ” 
jjy adding water, and coarse sand, 
cinders, or pulverized stone are mixed 
m As the mixture dries, it absorbs carbon 
dioxide from the air to form calcium carbonate, 
and also combines with the silica of the sand to 
form calcium sihcate These substances bind the 
bneks or stones together Qmcklmie exposed 
to air IS ruined for mortar making bv absorp- 
tion of carbon dioxide (air-skiking) Lime piaster 
IS made by mixing liaii with water-slaked hme 
Limelights on the Stage 


Lima lies in a broad vallej , six miles east of 
Callao, its port, with which it is connected by 
tw 0 rxilw aA s Earthquakes liaA e been frequent 
and di'.astrous, and the den'^e fogs Avhich prevail 
m wintei render the chinaic nnconifortable and 
at times unhcaltliA In the citA is the national 
uniAcisitA’ of San Mai cos — the oldest in the 
Amencas — which rccened its thaitcr from th'e* 
Emporoi Charles V in 1531 
Tins citA of earthquakes and fogs AA'a-f' 
founded in 1533 bA Pizarro, the conqiieior of 
Ptni Aihose remnns he in a elmpcl of the 
inthtdral Undci {spanwh nile Luna aiaa the 
prineipil ciIa' of South Ameiiea During the 
Chile in ociupition in lSSl-81 niaiiA of its 
ancient monuments an ei e dcstroA cd The niaini- 
fattiiu oi cotton and woollen tcxtiU*' sijjr,ip^ 


Pure calcium oxide is formed bv melting 
limestone m an electric fuiiiace Under in- 
tense heat this giAcs a strong Aijiite light, and 
limelights produced in this waj (also called 
calcium lights or Drunimond lights) were 
formerly used foi stage lighting * 

A solution of calciiiin hydroxide ~in :w^vler is 
called liincwatcr , Tins is need in medicine to 
correct'aciditj*, to‘pie\cnt milk curdling 
in large lumps, aiyf w ith cCrtaiir-'oiis, as the 
emollient ‘eai foiled’ foE biiins sl^miewalci 
rcA cals the pn'sentVo^ eai Ju>n dioxide Jja becom- 
ing clond\ — It-is-an-ajifidotc-for-jioisaiiing bv 
mineial or oxalic acids 

Lime ehomically, is calcium oxide (CaO), 
this product being obtained when rcnllA good, 
pure hmcstonc is burned It is ‘hen known as 
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“ quicklime ” With water it crumbles away, 
giving out a great deal of heat, and the resultant 
product IB called “ slaked ” lime or, chemically, 
the hydroxide of calcium, Ca(OH) 2 See Cement 
Lime (Likdbk) Sometimes, beneath a tall 
shady tree, you may find m summer-time a regu- 
lar collection of mseets, chiefiy humble-bees and 
hive-bees, all more or less dead, or crawbng 
feebly about This is almost certain to be a 
lime tree, and the bees and other insects are 
]ust sulFermg through their own greed Tor 
the lime tree {Tdta europaea) which is also some- 
times called the linden, has wondeifuUy sweet 
flowers which have an unusual amount of sugar 
nectar, and a strong smell as well These 
attract the mseets, which either drmk until 
they fall to the ground m a coma, or are else 
eaten by the tits and other small birds 
The common hme is not a native of England, 
although it has been over here for hundreds of 
years It is a favounte tree for avenues, and 
lives to a considerable age, groivmg tall and 
stately with a great girth of bole Yet its 
timber is almost useless, being very soft, and 
valuable only as wood for the carver 
The leaves of the hme are heart-shaped, large, 
and pale green, and they give a wonderfully 
cool shade The flovers aie small, greenish 
or yellow in colour, and attached in little clusters 
to a leaf-hke scape, which remains on the trees 
long after the leaves have fallen This scape 


then bears the fruits, hard little objects like 
nuts with a rather woolly covermg 
Besides the common hme, there is the small- 
leaved hme {T parvifolia), which is native to 
the West of England m the Wye valley , and a 
third species you sometimes see is the broad- 
leaved hme {T platyphyllos) But, apart fi:om 
the size of the leaves, it is not very easy to 
distinguish these three species &om each other, 
and you will need to know a lot about trees 
before you can do it In America there are 
various species of hme, of which the bass-wood 
{T ameitcana) is an important timber tree, 
providing wood for utensils of all sorts as well 
as pulp for paper 

Trees Grown for Lime Juice 
These trees must not be confused with another 
hme tree, which is a native of south-eastern Asia, 
particularly India This is the tree, Gitrus 
awantifoha, a member of the orange family, 
which provides the hme juice so popular in 
summer drinks It is now largely grown in the 
Umted States, the West Indies, and Mexico 
Lime juice, obtained from the yellow, lemon- 
hke fruits, and often concentrated by evaporation, 
18 marketed both for flavouring and as a somce 
of citnc acid British sailors were formerly called 
“ hme-juicers ” because of the British law requir- 
ing a regular allowance of hme or lemon jiuce 
at sea to prevent scurvy {See Orange , Vitamins) 

Limerick, Co 
OF Eire In the pro- 
vince of Munster, 
adjoming Tipperary, 
Kerry, and Cork on 
the south and west, 
and having for its 
northern boundary 
the beautiful lower 
leaches of the river 
Shannon, lies Lime- 
rick, the county of 
the Golden Vale, the 
most fertile tract m 
aU Ireland This pro- 
hfic meadow land is 
given over to glaz- 
ing, and on the laige 
farms along Shannon’s 
shores many of the 
finest cattle m Ire- 
land are reared The 
Shannon, navigable 
up to Limerick city, 

IS a sporting river well 
stockedwith sea trout 
In the south nse the 
Galtee Mountains 
Oats and potatoes 
aie the staple 
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FLOWERING LIME THAT THE BEES LOVE 

Few trees attract insects so much as the common hme, for its sweet-smelling blossoms e3,.ude sticky 
substances that insects delight to feed on Here is a big spray of the common lime, with its 
broad, heart-shaped leaves and small yellowish flowers, each group of which is supported by a 
greenish bract This hme is not a native of Britain 
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ATLANTIC TRANSPORT FROM COUNTY LIMERICK 
At Foynes, in Co Limerick, is the temporary base used by the British and American flying- 
boats on the first e'<cperimental flights across the Atlantic to and from Newfoundland Above, in 
the sheltered roadstead between the mainland and Foynes Island, is the Caledonia before its 

first crossing m July, 1937 


LIMERICK 

crops, btifc more and - 
more land is being 
given to pastures on 
winch great numbers 
of live-gtock of all 
kinds are fattened for , 
market Milling, lape- " 
making — for "which 
Limerick IS celebrated 
—and bacon-curing 
are important, as also\ 

IS the salmon fisherj^ 

The small town of 
Foynes on the Shan- 
non estuary has 
gained additional 
importance as the 
temporary European 
terminus of the trans 
atlantic air-mail ex- 
periments inaugu- 
lated in 1937 At 
Ardnaerusha is the 
giant power station 
of tlieShannonhydio 
electric plant, winch 
supphes electricity to 
the whole country 
Limenck (popula- 
tion, 39,000), the county town, is one of the 
oldest chartered cities m Ireland It is best 
remembered for the siege of 1690, when the 
city withstood the attempts of King William’s 
army to force the line of the Shannon 
County Limerick covers over 1,030 sq miles, 
and has a population of 99,622 
Limericlcs. You all know these verses, 
•with their jmglmg metre and rhymes between 
the first, second and fifth, and the third and 
fourth hnes This is a famous example 
There was a young lady of Riga, 

Who smiled as she rode on a tiger 
They returned from the nde 
Wif^ the lady inside. 

And the smile on the face of the tiger 
But, actually, a great many people don’t 
realize that this is really the only metre and 
rh 3 ftbm that a Limenck can have Y on often see 
examples in uhich the last hne, especially, is 
halt and lame, and the whole verse loses its 
point and, so to speak, drags its tad A good 
Limenck has the greatest possible sting m its 
tail Even most of the famous ones created by 
Edward Lear, who first popularized this form of 
verse, have this faihng for he was very prone to 
have the last line terminatmg in the same word 
as the first — a had fault, because, as you can see, 
it wastes a chance for further humour and sloivs 
the whole verse down (iSec Lear, Ed-\vard) 

It is said that the Limenck ongmated at 
parties in the part of Ireland that bears its 
name, when each guest would compose a hne 
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towards a verse m this metre, the whole ending 
■with the chorus, “Will you come up to 
Limenck * ” On the other baud, another and, 
perhaps, more plausible theory is that the form 
was brought over from France by Irish mer- 
cenary soldiers , it had certamly existed on 
the Contment long before it reached Britain 
Recently, Limenck competitions have been 
very popular m the daily press 
Limestone. One of the commonest and 
most useful rocks is hmestone, which is used for 
building, for road-makmg, as a flux m smelting 
iron and lead ores, as an ingredient m Portland 
cement and, when burnt to lime, for malang 
mortar and chloride of lime, as well as m 
numerous important industnal processes 
Limestone is a rock formed nndei water, 
and IS composed chiefly of calcium carbonate 
(CaCOs) Most limestones are made of shells 
of molluscs and foramimfera, coral skeletons, 
fragments of sea-Mies, etc , indeed, the fossil- 
ized shells of all types are plainly to be seen m 
some Imiestones Oolitic hmestone resembles 
m texture the eggs of fish (whence its name, from 
Greek oon, “ egg ”), and is a good building stone 
Other hmestones are formed by the deposit of 
calcium carbonate from liaid water 
Chalk is a white soft limestone composed 
chiefly of the shells of forammifera (JSee Chalk) 
Dolomite is a hmestone which contains car- 
bonate of magnesium as w ell as calcium Marble 
IS a “ metamorphic ’ limestone which has been 
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ON AN UNDERGROUND LAKE IN LIMESTONE COUNTRY 

Limestone is peculiar among rocks m that streams can cut deep channels in it, and 
underground \vater often makes great caves and lakes The subterranean lake of 
Ingleborough Mountain, in which the punt seen above is floating, is 300 yards long 
and 20 feet wide, and is so deep that no plumb-line has ever yet touched bottom 


crystallized under pressure 
In England, the South 
Downs, the Chilterns, and 
the other chalk ranges (see 
Chalk) , the Cotswolds and 
the coast scenery of Dorset , 
the greater part of the Pen- 
jime chain, including the 
Yorkshire moors and much 
of the Deibyshiie dale 
•scenery — all aie composed 
chiefly of limestone, and so 
5s much of the Silurian selies 
of Wales 

'The Caibonifeious hme- 
stones aie best seen in York- 
slnre, in the central part of 
thePenmnes Thehmestone 
IS easily worn by water and 
u eather, producing the 
most cuiious formations 
in the rocks There are 
rounded, smooth surfaces, 
breaking off into a sudden, 
kmfe-like edge,' which may 
lead to a crevasse in the 
rock, many feet in depth 
and only a few inches across 
Such crevasses often lead into great caves, 
and it IS in these limestone districts especially 
that the finest caves and “ pot-holes ” occur, 
the exploration of which is a popular sport 


The Jurassic hmestones of the Cotswolds give 
a very different type of scenery This is the 
greatest of all our buildmg stones {See ako 
Geology , Marble , Penmne Cham) 


From LOG CABIN to WHITE HOUSE 


he greatest of Amertcan presidents, save, perhaps, for George Washington, 
and inventor of the slogan " Government of the people, for the people, 
hy the people,” Lincoln was a prime founder of modern democracy 


Lincoln, Abraham (1809-1865) Lincoln 
was born in Hardin County, Kentucky, USA, 
on February 12, 1809, when the so-called pioneer 

era of American his- 
tory was just emerging 
from the Indian fightmg 
and hunting period 
At twenty-one Lmcoln 
possessed only SIX books 
— ^the Bible, “ Pilgrim’s 
Progress,” “ Aesop’s 
Fables,” “The Arabian 
Nights,” a life of Wash- 
ington, and the statutes 
of Indiana He had, 
also, from seeing an 
occasional newspaper, 
committed to memory 
a numbei of great Am erican speeches 
The conditions of hfe in southern Indiana, 
whithei the family removed in 1816, were as 
piimitive as in Kentucky Here, on the farm 


near the Ohio River, Lincoln’s brave young 
mother died for lack of medical attendance, m 
1818 The boy of mne helped his father, a 
cabinet-maker by trade, to make the rough 
coffin in which his mother was buried Then 
he Avrote his first lettei, one to an itmerant 
preacher, asking him to stop on his next round 
and say a prayer over her grave To his mothei , 
who urged him to “ learn all he could and be of 
some account m the ivorld,” and to his capable 
stepmother, with her sympathy and insight, he 
owed much m the shaping of his character 
In the autumn of 1830 he tied his extra shuts 
and home-kmt socks in a big cotton handker- 
chief, and turned his face to the nearest settle- 
ment of New Salem — to begin life as a man 
He made two voyages on “flat-boats” to 
New Orleans , served as captain of a company 
of volunteers in the Black Haivk War , u as a 
clerk in a store , acted as village postmaster, 
carrying aU the mail in his hat , and learned 
surveying 
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LINCOLN AMONG HIS SOLDIERS AND STATESMEN 



Abraham Lincoln, 'who was President of the United States during the Civil War between North and South, made it his business to 
become personally acquainted with the leaders of the Federal Army, visiting them in the field as often as possible He had ap- 
pointed the generals, and he wanted to assure himself that they were capable as well as brave In this photograph he is seen 
among the generals of the army of the Potomac, shortly after the battle of Antietam, fought on September 17, 1862 — one of the 
most severe of the American Civil War, ttough its result was indecisive 



of Antietam, Lincoln issued his famous Proclamation of Emancipation of the negro slaves He is here seen 
“^ers “f his Cabmet, the figures from left to right being Stanton, Chase, Lincoln, Welles, Smith (standing), 
of the rear * fh ^ Bates The prodamation called on the Southern States to return to their allegiance before the end 

oroclamaL’n 5 «’«" The Confederates (or Southerners) ignored tte injunction, and the 

pi ti n came into force, though it was effective only in those states which were under the control of the Federal Government 
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LINCOLN 

Self-educated, he passed the examination for 
permission to practise law in 1837 He had now 
entered pohtical life, but much of his time 
was needed to attend to his growing practice 
In 1846 he served one term m Congress, but 
the administration was Democratic and he was 
a Whig, so there was httle chance to distinguish 
himself Piom 1848 to 1854 Lmcoln was out 
of politics, but he was making a reputation as 
a lawyer and as an orator The slavery ques- 
tion now became promment, and in his speech 
m the Republican State 
Convention in 1868 
Lincoln had made an 
observation that set the 
nation thinking “ A 
house divided against 
itself,” said he, “cannot 
stand I believe tlus 
Government cannot en- 
dure permanently, half 
slave and half free ” 

In the seven pubhc 
debates in various parts 
of Illinois between 
Lincoln and S A Doug- 
las, who upheld slaverj , 

Lincoln proved superior 
to his opponent, who 
had been looked upon 
as probably the next 
President In May, 1860 
theRepubhcan National 
Convention nominated 
Lincoln for President, 
and he was elected by 
a great majority 
Lincoln was not 
pledged to abolish 
slavery — only to pre- 
serve the Umon and to 
prevent the spread of 
slavery Even after the 
wai began, the govern- 
ment offei ed to pm chase 
the freedom of slaves in the slave states that 
lemamed loyal — Kentucky, West Virgima, and 
Missouri But the secessionmovement began as 
soon as Lincoln’s election, in November, 1860, 
was assured When his mauguration took place, 
on March 4, 1861 , seven states had seceded and 
formed the Confederate Government In his 
inaugural address he declared that the Fedeial 
Government would not attack the rebellious 
states, but it would “ defend, protect, and 
preserve if attacked ” A month later the 
president mobilized the regular army and issued 
a call foi volunteers Within a month all the 
states had ai rayed themselves on one side or 
the othei, and the Cml Wai that vas to last 
for four terrible yeais had begun 



WORKING OUT A PROBLEM 
As paper and pencils were scarce, the schoolboy Abraham 
Lincoln would work out his problems with apiece of chalk, 
using a shoTel as an exercise book 


LINCOLNSHIRE 

Lincoln’s part was to guide the ship of state 
through the troubled waters of civil war Eor 
two years he kept consistently to the task of 
preserving the Umon On January 1, 1863, he 
issued the Slave Emancipation Proclamation, 
and from then on the prosecution of the war 
had the added purpose of freeing the slaves 
The battle of Gettysburg was fought m July, 
1863 In the following November the battle- 
field was dedicated as a national cemetery 
Lincoln’s brief speech on that occasion iviU evei 

remain one of the great- 
estspeecheseveruttered, 
both for its lofty senti- 
ment and for its match- 
less hterary style 
Love, reverence/»and 
gratitude were in the 
votes by which Lincoln 
was re-elected in 1864 , 
but he was assailed 
by partisan opponents 
almost as bitterly as 
Washmgton had been 
during his second 
admimstration But 
Lmcoln, the Umon can- 
didate, received 212 
electoral votes to 21 cast 
for his Democratic rival 
In his second inaugural 
address, President 
Lincoln set forth the 
moral significance of the 
conflict then drawing 
to a close, and declared 
that the task would be 
fimshed “ with malice 
toward none, with 
chanty for 'all ” 

On April 14, 1865, five 
days after Lee’s surren- 
der President Lincoln 
was shot in Ford’s 
Theatre, Washington, by 
an actor, and died next 


John WUltes Booth, 
mornmg In 1920 a statue of Abraham Lincoln 
was placed opposite Westmmster Abbey 

Lincolnshire, English Co Ljung 
between the Wash and the Humber, this county 
of East Anglia (the second largest in England) 
comprises, within an area of 2,665 square miles, 
what IS perhaps the most extensive and richest 
tiact of'umformly fertile farming land in the 
whole of England The county is divided mto 
tliree “ Parts ” — ^Lindsey (m which are the 
Wolds) , Kesteven, and Holland It is drained by 
three rivers — ^the Tient, Witham, and Welland 
A great portion of Lincolnshire, Ijung uithin 
the region of the fens, has been reclaimed either 
from the sea oi fiom the ancient marsh, and the 
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fertility of this silt is extraordinary It might 
almost be said that on maiket days the market- 
places of Lincoln, Boston, Spalding, Louth and 
Stamford are hterally bursting with fatness 
The sugar-beet mdustry has added greatly to 
the county’s prosperity m recent years The 
growing of potatoes and bulbs is also particu- 
larly widespread 

The flatness of the land has led to the con- 
struction of a large number of aerodromes, the 
most notable of which is Cranwell, home of the 
RAF College 

Lincolnshire is rich in historical interest, and 
Lincoln, the county 
town (with a population 
of 66,000) w as one of the 
great strongholds of the 
Romans and afterwards 
of the Danes This city 
has great agricultural 
implement factories and 
a noble 13th-century 
cathedral 

The largest town in 
Lmcolnsbire is Gnms 
by (population, 92,000), 
one of the great fish- 
mg ports of England 
Another seaside town 
IS Skegness, which is 
“so bracing” for holi- 
day-makers Grant- 
ham, like Lincoln, 
stands on the nver 
Witham, and is an im- 
portant railway junc- 
tion It has an ancient 
church (St Wulfram) 
and market cross, and 
two inns of note (the 
Angel and the George) 

Boston, which gave its 
name to the greatest 
city of Massachusetts, 

U S A , IS a contraction 
of Botolph’s-town The 
western tower of St 
Botolph’s Church is 
popularly known as 
the “ Boston Stump ” The population of the 
county numbers about 465,000 
Lindbergh, Chakuis Attgxtstos (born 
1902) On May 20 and 21, 1927, Charles Lind- 
bergh, then 26 years old, flew alone in a small 
single engined monoplane from New York to 
Pans He u as the first aviator to conquer the 
Atlantic Ocean alone, and his j'outh, skill, and 
courage captured the world’s imagination and 
made the adventure an epic of heroism 
In March, 1924, he enlisted as a flying cadet m 
the Dnited States Armj Later, in 1925, Lind 


bergh tested aeroplanes for a St Louis firm 
When this firm was awarded the contract for 
fiymg the mail between Chicago and St Louis, 
Lmdbergh made the first flight over the route 
Seasoned by more than 1,600 hours of flying, 
Lmdbergh decided to try for the pnze offered 
smce 1919 for the first non-stop flight between 
New York and Pans Early in 1927 he went to 
San Diego to supenntend the building of a 
monoplane, which he named the Spint of St 
Louis Lmdbergh put his new ’plane through 
severe tests On May 10, 1927, he flew it from 
San Diego to St Louis , and on May 12 he 

leaped to New York, 
settmg up a new coast- 
to-coast record 
Early in the mormng 
of May 20 Lindbergh 
climbed mto the Spmt 
of St Louis at Roose- 
velt Field on Long 
Island, and sharp at 
7 52 a m he took off, 
vamshing m a drizzle 
Just before mghtfall 
Lmdbergh passed over 
St John’s, Newfound- 
land, on the way to the 
open sea Through fog, 
rain, and sleet the 
’plane throbbed on, 
true to its course At 
10 p m , local time, on 
May 21, a crowd at Le 
Bourget Airport, Pans, 
heard the drone of an 
engme Twenty min- 
utes later the little 
machine landed, havmg 
flowm 3,600 miles in 33 
hours and 29 minutes 
From the cabin of 
the ’plane Lindbergh 
emerged, now a world 
hero At 25 he had 
performed a greater 
* feat than any other 
pilot m the short his- 
torjf of aviation 
Lmdbergh soon indicated that he would de- 
vote his career largely to the task of inspiring 
confidence m the aeroplane as a practical means 
of world-wide transportation He flew'^ the 
Spirit of St Louis to cities m every state of the 
USA and then made a good-w:^ flight over 
Mexico, and the West Indies He was made 
air counsel to the Department of Commerce 
In 1931 Lindbergh and his wife blazed a 
northern air route from New York to China 
Mrs Lindbergh was ladio opeiatoi, iiaAigntoi 
and CO pilot Her delightful book, " Xoith to 
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A LINCOLNSHIRE LANDMARK 
The parish churdi of Boston on the coast of Lincolnshire, one 
of the largest in England, has a tower a88 feet high Crowned 
bjr an octagonal lantern, it is known as the " Boston Stump," 
and forms a landmark visible 30 miles out at sea 
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the Onent,” descnhes the flight In 1933 the 
Lindberghs made a 30,000-mile air tnp to study 
air lanes and bases for commercial transatlantic 
flying In 1937 they surveyed a possible air 
route from England to India 
Lindbergh also made contributions to archae- 
ology and the techmque of medical research In 
1929, flymg over Yucatan, he photographed 
hitherto unknoum ruins of the Mayan civihza- 
tion Working -with Dr Alexis Carrel of the 
Rockefeller Institute for Medical Research, he 
developed a new method for separating red cor- 
puscles from blood 
serum In 1935 he per- 
fected an “artificial 
heart and lungs ” 

Along with fame, 
bitter tragedy came to 
the Lindberghs Their 
first child, who was 
bom in 1930, was kid- 
napped and kiUed in 
1932 In 1935, to 
escape public attention, 
the Lindberghs settled 
in England, though 
they kept their Ameri- 
can citizenship 
Linen. “Purple 
and fine linen” was 
the raiment of princes 
in Biblical days, and 
fine hnen is a luxury 
still The glossy lustre 
of fine table damask 
rivals silk brocade 
The snowy whiteness of 
bleached linen and its 
smooth, dirt-repelhng 
surface make it the 
preferred material for 
shirts, collars, and 
handkerchiefs Because 
linen is an excellent 
conductor of heat, hnen 
sheets and garments 
are delightfully cool 
for summer Linen 
towels aie preferable to cotton because they 
absorb moisture more readily Its great tensile 
strength makes hnen desirable for aeroplane 
cloth, at one end of the scale, and for the most 
delicate hand-made laces at the other 
The quickest test for the punty of hnen, and 
the one which, though not mfallible, is generally 
employed, is the touch of the moistened finger , 
if the moisture comes through slowly, the fabric 
IS probably in part cotton Another "test is to set 
a thread on fire , cotton will blaze, while hnen 
will smoulder The surest method is to boil 
all the dressing out of a sample and then put 
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it in a 50 per cent solution of caustic soda , 
this wdl turn cotton hght yellow but hnen null 
become almost brown 

The valley of the Nile was the origmal home 
of flax and hnen Some of the chief centres of 
hnen manufacture today are Belfast, Dundee, 
Dunfermline, Leeds, and certain towns m 
northern France, Belgium, and Germany {See 
illus under Ireland, Northern) 

Linn 6} Cabl von (Pron hn-na) (1707- 
1778) As you read the numerous articles in 
this book dealing with living things, you 

ivill notice that they 
all have scientific 
names, consisting of 
two parts, a generic and 
a specific name Thus 
the crow is Corvvs 
coione These names 
are given according to 
the “ Linnean system ” 
of nomenclature, and it 
was invented by Carl 
von Lmne Indeed, the 
title of “ The Father 
of Modern Botany ” 
may well go to the fost 
and greatest of classi- 
fiers, ‘SO fundamental 
Avas the nork of the 
great Linnaeus — to 
use the Latimzed form 
of his name 
For it IS to Linnaeus 
that we owe the system 
of nomenclature now 
used to designate every 
plant , he it was who 
first worked out, per- 
haps roughly and inac- 
curately in detail, the 
gieat system of natural 
classes, orders, families, 
Bub-families, genera, 
species and varieties, 
upon which botamcal 
study Avas built , and 
it Avas Linnaeus who 
invented the “ binomial ” naming of plants, 

* e the use of two Latin names, one foi genus, 
one for species, by which every plant is labelled 
Carl Linne — ^he Avas later ennobled as Carl 
von Lmne — was born at the httle AuUage of 
Reashult, in Siveden, May 23, 1707 Almost 
as soon as he could taUi the boy knew the names 
of the plants in his father’s garden and in the 
neighbourhood He was first apprenticed to 
a cobbler, but through his schoolmaster apphed 
to the university of Upsala for a post as gar- 
dener Instead he was made assistant lecturer 
and keeper of the botanic gardens He later 
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LINDBERGH, AMERICA’S AIR HERO 

When this photograph was taken at New York, Charles 
Lindbergh was practically unknown But no airman since 
the earliest days of flying has so startled the world as did 
" Lmdy ” with his amazing solo flight across the Atlantic 
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YOUNG LINNAEUS TIRED OUT AFTER A DAY IN THE FIELDS 
Many were the delightful days young Carl Linnaeus (later von Ltnne] would spend wandering in the fields and lanes round 
his home in Sweden in search of some new object for his beloved botanical collection Even as a child, plants and flowers 
interested him far more than toys, and what was first a youthful hobby became the study of a long hfetime of hard work 

Reproduced from Ltnnaeue tp B D Jaeleon 


left Sweden for Holland, where he studied 
medicine and where his first great work, “ Flora 
Lappomca,” was pubhshed m 1737 His work 
attracted the attention of a Dutch banker, 
who made him director of 
his extensive gardens and 
greenhouses It was during 
his stay in Holland that 
Linne gave the world his 
most important u orks, 

“ Systema Naturae,” 

“Fundamenta Botamca,” 
and “Genera Plantarum ” 

After a visit to England, 
another stay m the Nether- 
lands, and avisit to France, 

Linne returned to Su eden 
In 1742 he u as given the 
chair of botany at Upsala, 
havmg alread 3 ’’ held that 
of medicine At Upsala 
Linne remained for the 
rest of Ins life, and it nas 
there that he died Jan 10, 

1778 In his vaiious works 
Linnt set out his now uni- 
■ver'salU accepted si stem , 
hemademistjUjcsindetails, ] 
as W as to be expected of One of the most commoi 
a pioneer in this field, country « the Imnet, for i 
but none in fundamental j 

principlt w Inch remain as oooUar n 


the basis of modern sj’^stematization, though 
some of his ideas have been modified and many 
of his names abandoned His manuscripts, 
hbrary, and collections of plants were obtained 
in perpetuity by the Lm- 
nean Society of London 
His pubhshed works num- 
ber more than 180 


Linnet. This is one 
of the commonest httle 
birds of agncultural dis- 
tricts, and one of the 
typical members of the 
commumty that lives in 
the hedgerows and the 
gorse- strewn common 
lands It IS a member of 
the finch tribe, and the 
cock bird, like most of its 
fellow finches, is both 
good-looking and nielo 
dious Tlie song consists 
of a sciies of sweetly- 
twittered notes, not stnk- 
ing, but one of the pleasant 
minor songs wlncli add to 
c n lea er gcncral clamour in 

LINNET, A WAYSIDE SONGSTER^ fhe springtime 
One of the most common of all birds in agncultur-il The COck linnet (LlltOlfl 
country is the Imnet, for it loves to nest in the wayside cannabma't is a cri liniul 
hedgerow The cock bird, a handsome fellow Mth rosy ISlOrj JiaiUl- 

crown and bresst sings delightfully, and was formerly ®Omc lor on Ills iicncl 
popular ns a cage bird SS \\ ell a** Oil Ills brca*-! 
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he has a patch of red, \shile the light blown of 
Ins uppei parts is a iich shade The nest of 
this bird is placed deep in the hedgerow, often 
in a thorn bush, or among thick brambles or 
goise It IS a small structure made of twigs 
and loots, hned with finer roots and hairs, and 
contains usually four or five bluisli, red-spot;ted 
egg's Usually there are two broods in a season 
Other buds beaiing the name hnnet are the twite, 
01 mountain linnet (L flawostus), a browmsh 
finch livmg in the moorland distncts , and the 
greenfinch, often called the gieen hnnet 
Closeljs- related to the Imnets, and resembhng 
them m their habits, are the redpolls, of which 
one, the lessei redpoll. Acanthi s hnatm, is now 
common in many parts of England This is a 
smaller bird than the linnet — mdeed, the smallest 
of our membeis of the finch tribe , it is a rich 
led-biown above, pink on the breast, and white 
below It is known by its continual twitteimg, 
by the red crown uliicli earns its name, and by 
its fondness during the winter months for the 
biiches and similar trees, where it often consorts 
with other small birds m devouring such seeds 
and insects as it can find 
Linoleum and OrLCUiOTH Linoleum was 
introduced as a floor eovermg in England m 
1860 by Frederick Walton, who coined the 
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name and patented the modern process of 
manufacture It is made by mixmg ground 
cork, oxidized hnseed oil, various gums, and 
colourmg matter, then pressmg the mass on a 
baclang of jute burlap It is hung in drying 
TQpms to season for ajiffiiod of one to six weeks, 
?j[Jeplfi0fi^6n the^^thickness and quahty 

Plain hnoleum* has no pattern and is in 
solid colours, or m two tones of one colour,' 
Prmted linoleum is made by stampmg a design’ 
of oil paints on a thin kind of plam hno 
Inlaid linoleums, the most expensive kmd, 
have the colour and pattern extending through 
to the burlap backing 

Linoleum is often cemented down to keep 
it smooth and even, and to prevent moisture 
from gettmg under it If improperly laid it 
will buckle and crack Varmsh on the printed 
hnoleumb, and wax on the inlaid and plam 
varieties, will preserve their hfe Strong soaps 
and cleamng powders are mjurious 
An inexpensive felt-base floor-covenng which 
resembles prmted linoleum has a base of paper 
or felt saturated with asphalt and fimshed with 
pamt and a printed design 

Odcloth IS made by coating coarse cloth 
with white lead mixed with pigments, then 
prmting a pattern on the surface 


The WONDER-MACHINES of PRINTING 

A typemiter ts a wonderful machine, but a typewriter that sets a Une of 
^type at once, casts it m metal, and then returns the individual letters** 
back to their places — what a marvel that is ' 


Linotype. Of all the crafts that men 
practise, printmg is one of the most mtricate 
and compheated, and for that reason it was 
one of the latest to be mechamzed From the 
time of Caxton up till some fifty years ago each 
and every letter, comma, and space m a page 
of prmting like this one had to be ‘ set up ” 
separately by the fingers of the compositor 
The linotype composing machine has efieoted 
a miraculous revolution m the business of type- 
settmg, for the hnotype itself is one of the most? 
wonderful machmes employed m the mdustry 
Instead of the compositor having to pick up 
the individual pieces of type, and set them up 
in words and hnes m his composing “ stick,” 
the linotype operator strikes the keys on a 
keyboard somethmg like that of a typewriter 
The adaptabihty of this wonderful machine 
IS really astomshmg Not only does it compose 
type in Enghsh, but by sunply hookmg on the 
appropriate magazme of “ letters ” it can be used 
for setting up type m aU languages using the 
Roman alphabet, and also in Greek, Gothic and 
Hebrew characters Another model can set up 
type m the Arabic, Turkish, Persian, and Hindu 
languages 


Some of the London daily newspaper offices 
have as many as forty or fifty of these machmes 
m operation Many of the large provincial 
daihes are but httle behmd those of the metro- 
pohs m the number of hnotypes m their equip- 
ment, or m the bright and airy rooms where 
the operators work The contrast between an 
up-to-date hnotype room and the dirt and 
squalor of many of the old-time composing 
rooms IS almost unbehevable 
> Lmotypes are used all over the world On 
tne Continent some of the newspapers employ 
women as hnotype operators, while m India 
Goanese, Hindus, Parsees, and Mahomedans can 
be seen operating hnotypes side by side 
The honour of mventmg the first model of 
the linotype belongs to Ottmar Mergenthaler 
(1854-1899), who was by trade a -watch-maker, 
and who emigrated to the Umted States from 
Germany when he was eighteen years old 
Naturally, the creation of a machine so com- 
pheated as tins, and one so mtricate m its 
action, was no easy task, and for yeais Mergen- 
thaler had to contend inth heart-breakmg dis- 
appomtments , but m 1886 he suceeded m mak- 
mg a composing machme which would work 
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DISTRIBUTOR SCREWS 


ASSEMBLING 
ELEVATOR ^ '''' 

ELEVATOR 

MiOJJLDSI^ 
DISK 


ASSEMBLY 

BELT 



CASTING<g’ 
POSITION (0, 


KEYBOARD 


GALLEY 


1 Tbe Wonderful Mechanism of the Lmotype 


In rrcent years innameral^le improvements 
have been introduced, and today^he linotype 
IS admitted to be one of the diost wonderful 
and indispensable machmes ever mvented, and 
one that has revolutionized the mechamcal side 
of book, display and newspaper production 
The rate of composing is from 6,000 to 7,000 
ens an hour (about 1,200 words) 

The intertype machine is similar m general 
principles to the linotype, and, hke it (but unhke 
the monotype), sets a sohd line of type It 
has a special device for “ justifying hnes,” i e , 
making them the same length, even if they do 
not contain the same number of letters or 
V ords {See Monotype) 

1 The hnotype, so called because it sets up a 
“ hne of type,” is shown complete above In 
each of the magazines at the top are many 
hundred brass matrices, or moulds, with the 
faces of nearly a hundred different characters 
cut in them A^Tien the opeiatoi presses the keys 


of the keyboard, a 
wonderfully dehcate 
mecbamsm isbrought 
into play which de- 
hvers the matrices in 
the proper sequence 
to the assembling 
belt through the 
channels A The 
matrices coming 
down from the mag- 
azine are combined 
with the spacing 
bars, or “ space- 
bands,” which are 
stoi ed at C, and when 
the operator has as- 
sembled a full hne of 
matrices and space- 
bands, he presses 
down ivith his right 
hand on the opera- 
ting level which 
raises the matrices 
shghtly in the as- 
sembhng elevator 
The entire group 
of spacebands and 
matnces is then car- 
ried to the left to 
the casting position, 
the spacebands — 

which are wedge 
shaped — are struck 
from below to ex- 
pand the hne of 
J characters to fill the 
full ividth of the Ime 
Molten type metal 
18 then forced through a slot in the moulding disk 
against the matrices, and a hne of type is cast 

The water-cooled moulding disk turns partly 
round while the metal is solidifymg, and the 
slug of still hot but now sohd metal is forced 
past kmves which trim it to the desired hne 
The slug then continues out 
through the channel F and 
takes its place in the galley 

2 Here we see a matrix 
containing two letter o’s, one 
in roman type and the 
other in itaho, so that either 
may be used at the choice of 
the operator Notice that the 
letters are hollow moulds, 
m these the type is cast 

3 Now that we know 

what a matrix looks like, we 
shall be able to trace its 
path thiough the maclune « *'i**'u r”? 

hirst w e must understand the the Face of the Type 
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escapement which controls the dropping of the 
matrices on to the assembly belt Rg 3 we 
see three matnces resting m their “channel” m 
the magazine The one at the left will drop first as 
it is released by the withdrawal of the pawl B, 



brought into action by the piessing of the key foi 
this channel Notice, however, that there are two 
pawls, the second one, A, bemg below the centre 
matrix, but not engagmg it Through a swivel ar- 
rangement, both pawls connect to a rockmg lever, 
or verge, at E, so that only one pawl at a time can 
project up mto the channel 

The verge is rocked back and forth once by an 
mgemous mechamsm when the key is pressed, 
thus lowermg pawl B but at the same tune 
laismg pawl A, which catches the second matrix 
before it can drop On returnmg to the position 
shown, the pawls let the matrix shde until it 
IS caught by pawl B 

Havmg pressed a key to start the matnx movmg, 
let us foUow It As soon as it is released, it shdes 
thiough a channel out of the magazme and down 
on the assembly belt This is so cleverly arranged 
that, although theie are nearly a hundred char- 
acters commg horn different distances, they all 
take the same time to travel from the escape pawls 
to the assembly elevator This msures that the 
characters malong up a word wnll come m the 
proper sequence at the assembly elevator 
How Lmes are Spaced 

4 Now we come to one of the most mgemous parts 
of the entire machine — the automatic spacing or 
“justrfymg,” of the lines In a Ime of tjqie, we are 
allowed just so much space to fill — no more, and no 
less But our letter characters make up words of 
varyuig length, and there must be spaces between 
them T^hese spaces must take up all the rest of the 
width of the line For many years this pi oblem was 
a stumbhng block for inventors It was finally 
solved m a veiy olevei, yet suipribiigly simple 


manner Let us refer back to Fig 1 You see that 
the spacebands are stored at the pomt C These 
spacebands are made of sprmg steel, and are m two 
parts One part is shaped a great deal like a matrix, 
out of course theie is no mould cut m its face This 
part cames “gibs” or shde-ways, and the other 
part, which u wedge-shaped, slides up and down 
on it Bemg inder at the bottom than at the top, 
the wedge naturally takes up more space if it is 
forced up high between the matrices than if it were 
allowed to remam low 

The operator fills the hne m the assembly eleva- 
tor with matnces and spacebands until he cannot 
get anothei full syllable m the remammg space 
He then depresses the operatmg lever, raismg the 
elevator up until a projectmg piece on it stnlces a 
little tripping lever on the machme, which then 
takes up the work, performing the balance of the 
operations automatically, while the assembly ele- 
vator returns to the operatmg position to be filled 
with more characters 

When the spacebands and matnces reach the 
castmg position, a bar moves up from below and 
strikes the spacebands firmly, dnvmg them up as 
far between the matrices as possible, thus auto- 
matically filling up all the remaimng space just 
before the t 3 ^e metal is forced mto the matrices 

In Fig 4 v e see a Ime of matrices spaced out 
with the wedge-shaped spacebands, and also how 
the matrices may be located to cast the itahcs If 
you turn this page upside down you can read the 
chaiacters which wiU be ca^t 

You would have beheved yourself a clever m- 
ventor if you had thought that out , but it is only 
one of a hundred clever thmgs m the Imotype Tlie 
inventor of the spaceband was an Ameiican, John 
E Eogers, who has to his credit not only more than 



400 mventions on the hnotype, but who helped to 
make the radio-telephone a success 
5 At the back of tins wonderful machme, and in 
the very heart of it are found the moulding disk 
and the pot of molten type metal The modem 
moulding disks are cooled by cupulatmg water, 
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and arfe provided Tivitli as many as four differ- 
ent mouldmg slots, which may he of different 
widths and thicknesses Tlie operator can quickly 
set the machine to bnng the required slot into 
position The type metal is kept liquid by 
electricity, and is automatically fed into the pot 
to keep it full 

"When the matrices and spacebands are m place 
befdie the slot, a plunger forces the type metal 
mto contact with the matrices and fills the space 



5 The Letters Arrive at the Casting Mould 


behmd, or withm, the slot When this metal 
sohdifies — a matter of seconds — the mouldmg 
disk revolves, the slug of metal is forced out and 
i trimmed to proper height and thickness, and is 
then pushed out of the machme on a galley, where 
it IS m hne with the previously set type 

Returning Matrices and Spacebands 
6 Now we come to another wonderfully mgem> 
ous feature of the hnotype We have done with 
the brass matrices, and the spacebands, and must 
get them home agam But they go to different 
places, and we now have them together 
After leavmg the mouldmg disk the matrices and 
spacebands are earned upward by an elevator 
( Then a long arm swings downward from beside the 
^ magazine, and picks up all the matrices at B (Fig 
' 1), but leaves the spacebands The latter are pushed 

, directly to the nght and fall mto their storage 
space C (Fig 1), while the long arm cames the 
matnees up to the side ^of the magazme Here a 



6 How the Matnees Fmd Their Way 


pushing mcchambm G (Fig 1), shdes the matnees 
away from the pick up arm, and on to a peculiar 
track. Fig 6 

Hei e the matnees are moved along by the revol- 
ving distnbutor screws shown m Fig 1 until each 
matrii. comes directly over its pi oper storage chan- 
nel m the magazine Tlieie, it^ops automatically 
If you will note the illustration (jB^g 2) of the ma- 
tm, you will see that the top is notched deeply in a 
Vee-shape Each diffeient matrix has a separate 
combination of teeth projecting from the sides of 
this notch Tliese teeth hook mto certam ones of 
the many grooves m the distributmg track and so 
support the matrix as it moves along But at the 
place m the track directly over the magazme chan- 
nel where each matrix belongs, the particular 
combmation of grooves that supports that matnx 
18 cut away Thus, when the matnx reaches its 
proper place it simply drops off the track 

7 This is the hne of sohd type or the slug as 
it leaves the mouldmg disk The letters on the 
matnees are cut into them and read like pnnt 
On the slug, however, the letters are raised and 



7 The Line of Type 


read backward, m ordei to make them come 
right when pnnted If jmu hold this picture up 
to a mirror you can read the words that are cast 
on the slug The side ribs prevent one slug from 
stickmg to the next onu 
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LION 


8 One after another these slugs slide from 
the machine and form into columns that will 
presently march mto print It seems a simple 
lesult to come from so complex a machine Yet 
it was to hrmg about this simple result quickly 
and accurately that Mergenthaler and others 
devoted years of effort Even now a new 
generation of inventors is at work to improve 
the hnotype and add to its performance Now 
we have hnotypes with as many as three main 
magazines at the top mstead of one, and \nth 
two complete alphabets in each Then there 
may be three auxihary magazines that cany 
one alphabet each of big display type-faces, so 
that a single machine may have a total of six 
magazines mth mne alphabetical sets in different 
sorts of type, with a total of 642 separate 
characters all worked from one keyboard 
By the use of different “founts ” of matrices 
and different sizes of moulding slots, slugs may 
be cast with a body size from 5 point to 36 point 
inch) and up to 5 inches in length , and in 
some machmes up to 7 inches m length, mth 
letters from 5 to 60 points mch) high 
Fifty-six operations go mto the makmg of a 
matrix The letter is designed, traced on a brass 



plate which serves the master pattern, and a 
pantograph device following the pattern cuts the 
character on a steel punch which cuts the matrix ' 


MONARCH of the ANIMAL WORLD 


'T'hat a cat should be considered king of the beasts ts a strange thing , 
•* yet that the lion ts a fund of cat tn tts habits, though not in its appearance, 
will be seen from what ts satd tn the article that follows 


Lion. Can you beheve that your cat — ^that 
soft, gentle, playful, purring pet — ^belongs to 
the same fairuly of ammals as the majestic 

hon, which many cen- 
turies ago was given 
the title “ the king of 
beasts ” * However 
strange it may seem, this 
18 the case, and, as a 
matter of fact, they are 
very much alike indeed, 
except m size and, per- 
haps, in colour Of 
course, there are other 
differences of minor im- 
portance Thus, the 
pupil of the cat’s eye is 
elhptical, that of the 
hon IS round The cat 
IS a good tree-climber, while the hon does not 
normally climb trees The cat’s fur is of neaily 
an equal length all over its body, while the male 
hon possesses a mane which, when at its best, 
covers the fore-part of its body, mcludmg the 
head, and gives it a truly royal look 
In ancient times the hon {Felts led) inhabited 
the whole of Africa, all the southern part of 


Asia, and a large part of south-eastern Europe 
It IS still found in many parts of Africa and 
Asia, though in greatly reduced numbers 
A large hon measures from nine to ten feet m 
length, mcludmg the tail, and is four feet high 
It 18 not so large as the largest tigers, some of 
which attain eleven feet m length and weigh 
from 460 to 6001b But the strength of the 
hon IS prodigious With a smgle blow of its 
massive forepaw it can crush the skull of an 
ox or break the back of a horse, and it is 
capable of carrying off a bullock in its jaws 
A comparison of the lion’s build with that of 
the tiger shows this creature to be a sprmter 
and sudden jumper, a beast of the open For 
it has huge fore-quarters and small hmd- 
quarters, giving tremendous power for pulhng 
down prey in the open by sheer weight The 
tiger, however, is more symmetrical, and better 
adapted to life in the dense jungle The hon 
can cover thirty feet at a single bound, and 
few ammals other than antelopes can outrun 
it over short distances Its tawny colour 
blends readily with its natural surroundings 
making it almost invisible at a httle distance 
Authorities disagree in regard to the hunting 
habits of hons It seems probable that as a 
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rule they hve and huttt singly, except during the 
mating season and while the young are half- 
grown, when the whole family unites in the 
chase Travellers m South Africa report that 
hons are sometimes seen huntmg in packs of 
from six to ten These packs may be composed 
of two or more female hons and their cubs 
In common with most members of the cat 
family, the lion prefers to hunt at mght, setting 
forth at sunset and lying m wait for its prey at 
a watermg place, or stalkmg stealthily, in true 
cat-like fashion, keepmg always to the leeward 
and cleverly taking advantage of every bit of 
cover until it is ivithin striking distance Then 
it utters its terrrfying roar and leaps upon its 
victim, which it dispatches by biting the neck 
Man-eatmg hons are not common It is said 
that usually they are very old hons, too slow to 
catch the hvely antelopes or zebras which formed 
their prey when young, and that, like the tiger, 
when once they taste human blood they persist 
in the habit as long as they hve Man-eating 


hons have been kiioivn to enter the native 
villages and carry off a man or a woman in 
their jaws, in spite of fires and shouts and 
beating drums The story is well known of the 
two hons which killed so many native workmen 
that for weeks they stopped the building of the 
Uganda railway 

The young of the lion, geneially only two in 
a htter, are born in a den m some secluded spot 
selected by the mother lion, who guards them 
jealously and does not permit even the male 
lion to approach Like the tom-cat, the lion is 
inclined to make a meal of his offspring The 
mane begins to grow on the young male during 
its third year, but it does not attain its fuU 
growth until the seventh or eighth year Lions 
hve from forty to fifty years They are easily 
kept in captivity and even breed quite freely 
Crosses of the lion with the tiger — either 
“ tigon ” or “ liger ” — ^have also been obtained 
In America the puma is called the “ mountain 
hon ” (See also Cat) 


Androcles’ Adventures with the Lion 


■pABLY 
JC/ * 


one morning, m the 1st century 
A D , a weary man came to a cave in 
an African desert, and, flingmg himself on 
the ground, fell into a sound sleep This poor 



Androcles removing the thorn from the lion’s paw, from the painbng by 
' Briton Riviere, RA 

Kational Collection A etc Zeoloni) 


man was a Boman slave named Androcles, who 
had been carried from Borne to northern Africa 
His master was very cruel, and he had for long 
watched his chance to make his escape 

Suddenly he was aivakened by a 
terrible roar, and starting up, he beheld 
a huge hon standmg at the entrance to 
the cave He had been sleeping m the 
hon’s den There was no vay of 
escape , the beast barred the vay 
Terror-stricken, he waited for it to 
spring upon him and tear him to pieces 
But the hon did not move It stood 
there moamng and licking one of its 
paws Then Androcles noticed that 
the paw was pierced by a great thorn 
and that blood was flonung from the 
wound Seemg the poor ammal in 
pam, he forgot his fear, and, taking 
the paw in his hand, drew out the 
thorn and stopped the blood 

For three years Androcles and the 
grateful hon hved together in the cave 
They hunted together, ate together, 
and slept together 
But Androcles longed to be once more 
among his fellow-men, and he left the 
hon’s cave Very soon he was caught 
by some soldiers and sent to Borne In 
those days the Bomans weie very cruel 
to runaway slaves , they ordered ^eni 
to be thrown into the arena to fight 
wild beasts for the public amusement 
Androcles was pushed mto the 
arena, which was surrounded hy 
crowds of people A lance was thrus 
mto his hand, and he was 


told to 
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defend himself against a poiverful hon, which 
had been kept without food for several days in 
order to make it more ferocious 
Androcles shook with fear as the cage was 
opened and the lion sprang out with a terrible 
roar But instead of rushing upon him, it 
showed itself friendly and began to hek his 
hands Then he saiv it w as the very hon that 
had been his companion in the cave Androcles 
leaned against the hon’s mane and wept 
All the people marvelled at this strange sight 
The emperor sent for Androcles, and when he 
heard his story he set him free and presented 
him -with a large sum of money After that, 
whenever Androcles walked through the streets 
of Rome, and wherever else he wandered, the 
faithful hon always followed him about hke 
a dog At least, so the story goes * 

Liquid Air. If you had some hquid air m 
a oontamer it w ould look much hke water, only 
it would not be so clear But it would act very 
differently from water If you poured it on a 
block of ice it would boil vigorously, sending off 
clouds of vapour A steel watch-spring dropped 
into it and touched with a lighted match would 
burn beautifully, with a dazzhng shower of 
sparks A piece of rubber when dipped mto it 
would become as brittle as glass, and an egg 
would appear as a shimng blue ball 
Just as W'ater passes into steam at its boiling- 
point, 212® F , and becomes sohd ice when the 
thermometer falls below 32° F, so all other 
matter changes by the addition or subtraction 
of heat Even iron becomes hquid and then 
passes into heavy vapour fumes when the 
temperature reaches a certain high point Air 
IS made liquid by lowering its temperature under 
pressure to 312° below zero (Fahrenheit), a cold 
so mtense that we could not survive an in st.n,nf. 
in it Although it is then a liquid it is not w^et, 
any more than molten iron is wet At a lower 
temperature still, liquid air changes to a sohd 
How Liquid Air Splits Up 
It was discovered in 1894 that when air 
becomes hquid it resolves itself into the elements 
that compose it, oxygen and mtrogen The 
carbon dioxide present early crystallizes as a 
sohd, givmg the liquid its cloudy appearance, 
and it can easily be filtered out Liquid mtro- 
gen evaporates more easily than hquid oxygen, 
and so it comes off first Thus as the liquid 
air evaporates it becomes richer m oxygen 
Practical use is made of hquid air to manu- 
facture oxygen from the atmosphere, to obtain 
mtrogen for fertilizmg purposes, and as a re- 
frigerating agent It can also be used as an 
explosive, as it exerts a pressure dunng evap- 
oration of somethmg like 10,000 lb to the 
square inch As an explosive, however, it is 
hard to control 


LISBON 

Liquo r ice. The hquonce drops and sticks 
and slender “ whips ” which are found m every 
confectionery shop are made from the juices of 
a member of the pea tribe, Glycynhiza glabra 
They are obtained from the long phant roots 
which extend straight down mto the ground for 
more than a yard The plant is cultivated m 
the warmer parts of the Old World, especially 
Turkey, Russia, Italy, Iraq, India, and Spam, 
and has long been known and valued The 
generic name Qlycyrrhiza is a Greek word 
meaning “ sweet-root ” 

Stack hquonce is made by straimng and con- 
centrating the solution obtained by boiling the 
crushed roots llixed ivith sugar it is made 
into cough-drops, syrups and sweetmeats, and 
it IS used to disguise nasty medicmes 

Li sb o n, Pobtugai, Seven miles from the 
Atlantic, up the wide, swift channel of the river 
Tagus, hes Lisbon, the capital of Portugal and 
most western seaport of continental Europe 
The approach from the sea is hlce a tnp up the 
neck of a great bottle, for immediately above 
the city the nver broadens out mto a tidal lake, 
4 to 8 miles wide and 11 miles long, forming 
one of the best harbours m the world The 
wharves and quays stretch along the northern 
banks of the nver and lake for five miles 
Beyond them the city itself rises in terrace 
upon terrace of white houses and green parks, 
backed by the gramte mountains of Omtra 
Lisbon IS almost entirely a modem city, for 
the earthquake of 1765, which killed more than 
30,000 of its inhabitants, left only a small section 
of the town standing Tlus section contams, 
however, many mterestmg rehcs of ancient days 
Here m the cathedral, first built m 1150, is the 
tomb of St Vincent, patron saint of Lisbon, and 
m the cathedral grounds near by are kept a pair 
of ravens, popularly bebeved to be descendants 
of the birds which, according to legend, guided 
the samt’s vessel to the city in the 3rd century 
The modern part of Lisbon is not surpassed in 
beauty by any European capital The streets 
are straight and broad, the finest of all bemg the 
Avenue of Liberty, a mile long and 300 feet wide, 
with a double row of shady tiees down the 
middle , its name commemorates the freemg of 
Portugal from Spain m 1640 Between the 
terraced levels of the city hfts carry people 
up and down Lisbon also boasts one of the 
finest botamcal gardens m Europe 
Lisbon crowds are always picturesque Bare- 
footed fish-wives with coloured shawls, balancmg 
trays of fish on their heads, and farmers with 
sombreros and bnlhant sashes, mingle with the 
fasluonable crowds in good-natured fellowship, 
and the milkman drives his cows through the 
city, morning and evenmg 
The mdustnes of Lisbon include distdlmg, 
dyemg, the manufacture of silk, Imen, wool, and 
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One ot the finest streets of Lisbon is the broad Avenida da Liberdade, seen above, which runs through the heart of the city It 
IS a mile long and is lined by handsome stone houses, while islands planted with palms and Judas-trees divide it into three 
carriage-ways A monument stands at either end of it That m the foreground commemorates Portugal's emancipation from 
Spanish rule in i 6 /o, while that at the farther end commemorates the Marquis of Pombal, an enlightened iSth-century statesman 


cotton cloths, pottery, soap, paper, chemicals, 
cement and cork, and camung foods It is a 
busy railway centre, and its fisheries are excep- 
tionally profitable Population, about 594,000 
Lisbon was probably founded by the Phoe- 
mcians, for it was a flouiishing town before the 
Romans occupied it It was held by the Moors 
from 711 to 1147 Vasco da Gama set sad from 
Lisbon on his voyage round Africa m 1497, 
and it was from here that the Spamsh Armada 
started on its dl-fated voyage in 1688, whde 
the city was m the hands of Spam Lisbon 
was the chief scene of the Revolution of 1910 
when the crews of revoltmg warships shelled 
the palace, and King Manoel was driven from 
Portugal and the repubhc estabhshed 
Li sle, Claude- Joseph Rouget de (1760- 
1836) The most stimng and the most famous 
national song in the world, the French “ Mar- 
seillaise,” was composed, both words and music, 
m an hour by Rouget de Lisle, whde sitting 
alone m his lodging, with his viohn beside him 
The song proved to be the greatest mspirmg 
force in the French Revolution, and has since 
become the national anthem of the Republic 
De Lisle was born at Lons-le-Saunier, Jura, 
May 10, 1760 As a young man he was fond of 
music and the drama, and was in a humble way 
a poet and a novehst Whde a captam of 
engmeers in the Army, he was in Stiasbourg at 


a banquet given by the mayoi on April 25, 
1792, a few days after war had been declared 
by France against Prussia and Austiia 
Somethmg was said about the need for a 
national patriotic song, and m a state of 
excitement de Lisle went home and composed 
the “ Marseillaise,” or, as he first entitled it, 
“ Le Chant de Guerre de I’Armee du Rhm ” 
The volunteers from Marseilles first made the 
song with its rousing air their own, and it was 
not until they reached Pans that it electnfied 
the capital and became known as the “ Mar- 
seillaise ” De Lisle had a stormy life, and 
he was an old man before he was freed from 
the haunting shadow of poverty by receiv- 
ing a State pension and the cross of the 
Legion of Honour He died at Choisy-le-Roi, 
June 27, 1836 

Lister, Joseph, 1 st Baeon (1827-1912) 
Few men have been privileged to confer such 
great benefits on sufiermg humamty as did Lord 
Lister by his discovery of antiseptic surgery 
Before his day a serious operation meant almost 
certain death, because almost invanably putre- 
faction, gangrene, and blood-poisomng occurred 
m the wound made by the surgeon’s knife 
When, m 1862, Pasteur announced his 
theory of fermentation and putrefaction. Lister 
was qmck enough to apply the new theory to 
surgerv In 1866 he made the epoch-making 
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disooverj that the suigical evils of his time 
weie AvhoUy the lesult of geims, and that bj 
the use of carbohc acid the wound could be kept 
antiseptic and proof against the action of germs 
He also earned out important researches on 
materials for absorbent hgatures, dramage of 
woimds, and antiseptic dressings But for the 
general use of antiseptics m surgery which 
followed Lister’s discovery, most of the opera 
tions that are nov, common piactice m our 
hospitals could not he attempted at all When 
the Glasgow Royal Infirmary was bemg rebuilt, 
the old wards m which Lister operated, and 
in which he first put into practice antiseptic 
surgery, were retamed as a fittmg memorial to 
this great benefactor of mankmd 
Joseph Lister was bom at Upton, Essex, 
April 5, 1827, and was most of his life engaged 
as a professor of surgery and 
lecturer at Bdinbuigh and 
Glasgow Universities, and later 
at King’s College, London He 
was made a baronet m 1883 and 
was raised to the peerage m 
1897 In 1902 he was made an 
original member of the Order of 
Merit He died February 10, 1912 

Liszt, Feanz (1811-1886) 

The flickenng hghts of a gipsj 
camp-fire fall with softemng 
glow over the gaudy garments 
and dark, passionate faces of 
a group of singers gathered 
about it Shghtly apart m the 
shadow sits a pale, dreamy 
faced stranger hstemng The 






LISTER AND HIS HOSPITAL WARD 

Lord Lister, whose photograph appears above, made one of the most valuable of 
all contributions to medical science by his work in perfectmg the technique of anti- 
septic surgery The lower photograph shows a section of a reconstruction of one of 
the wards m Glasgow Royal Inhrmary where, between 1861 and 1869, Lister did 
much of his more important work in antiseptic surgery 
Orverrhoto nilotl i t m loicrr courlctu of ncVcomt Nttlorlcot jrcdical sruKum 
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fire burns low, and the song with its mournful 
lament, its glad, mad gaiety and plaintive wist- 
fulness, dies away , but still the strangei sits, 
transfixed and silent in the darkness 
It was the great musician, Eranz Liszt , and 
that mght by the gipsy camp-fire there were 
bom m his soul the strains that later were to 
leap forth at the touch of his fingers upon the 
piano keys m the “ Hungarian Rhapsodies ” 
This “ Hunganan wonder child,” as Liszt 
was called, began his pubhc career at the age of 
mne Ehs father, an accomphshed musician, 
taught bim the theory of music and to play the 
piano But the stiange rhythms and weird sweet 
melodies of his compositions he owed to the 
wandering gipsy bands of his childhood home 
As a httle boy Liszt showed such musical 
gemus that Hunganan noblemen furnished the 
money for his parents to take 
him to Vienna and give him the 
best musical instmction At 
the age of 12 his playing so 
moved the great Beethoven 
that, droppmg his customary 
reserve, he took the child in his 
arms and kissed him At 14 
years of age Liszt composed a 
successful operetta 
Liszt’s hie was a long senes 
of artistic tnumphs As a con- 
cert piamst be has, perhaps, 
never been excelled It is said 
that he showed the world how 
to perform feats m piano play- 
ing which before his time had 
been considered impossible His 
compositions mclude works for 
the piano, organ, orchestra, 
and voice He became a great 
teacher, counting among his 
pupils many of the greatest 
musicians of the 19th century 
He became director of music 
to the Grand Duke at Weimar 
(Germany) and was decorated 
by every court of Europe Li 
1861 he retired from pubhc life 
to Rome, and later joined the 
Franciscan order 
The kmdness and generosity 
of the “Abb6” Liszt have 
become proverbial, as also has 
his appreciation for strugghng 
young artists Among many 
whom he befriended were 
Chopin, Berhoz, Schumann, and 
Wagner He died July 31, 1886 
(m which year he paid a last 
visit to England), at Bayreuth, 
where he had superintended the 
productions of Wagner’s operas 





DOORS that LEAD to WONDERLAND # 

r ^ 

, Tf sometimes you ask yourself the question What 
shall I read ^ — turn to these pages for the answer 

Literature, Childbed’s Books 
resemble doors which we can open at 
will Through them one can pass out 
of the httle house of his own know- 
ledge and interests into a bigger world 
of thmgs people are thinking or domg 
now, or of beautiful imaginmgs and 
behefs, and brave deeds and darmg 
adventures of olden times 
It IS well to have pride in ohoosmg 
our books, ]ust as we have m choosing 
our friends We do not hke to thinlc 
of ourselves as always associating 
with persons ignorant and coaise, and 
careless in speech and manners Still 
less do we desire friendslup with the really bad 
Constantly reading sdly or poorly-written books, 
or books that make evil thmgs seem right, will 
have precisely the same effect on one’s character 
and manners as bemg always with the ivrong 
sort of people Choosing the best books wdl 
lead us mto the society of the world’s greatest 
minds, and make us capable of enjoying 
that society 

It IS not at all necessary to be afraid of 
the books called great Much of the best of 
hterature is most mteresting to the younger folk, boys and girls long ago — rhymes to tickle their 

and what is equally true is that the best hterature ears, hke Mother Goose , pleasant poems and 

IS the most easily readable Some of the famous songs , fables about ammals , tales of the elves 

classics are old tales grandmothers used to tell and gobhns thought to mliabit wood and moun- 

tain , stories of the 
gods of earth and sky 
that ancient peoples 
believed m Other 
books contam songs 
and tales that travel- 
ling musicians and 
story-tellers told 
about brave heroes 
Some very famous 
books, suchas “Robin- 
son Crusoe ’’ (see page 
1188) and Jonathan 
Swift’s “Gulliver's 
Travels,” were not 
written f 01 children at 
aU, yet children have 
claimed them for their 
own Kingsley’s 
char ming story, "The 
Water-Babies ” {see 
the outline given m 

TOM BROWN DEFEATS THE BULLY Pag® 2387), was writ- 

After Tom (in “Tom Brown's Schooldays") had been “roasted" by the bully Flashman, part, a 

he and his friend East decided to “ lick " him, and in hall one evening, while Diggs, an older least, to expose the 
boy, acted as referee, they set about Flashman By means of an old wrestling throw, Tom brought hardships to which 
him down with a crash, as shown here The bully never attacked them again after that /.ViiTyinp-w a-nrpp-n"! were 
Illustration by Arthur Hughes to an edition 0 / 1890 courtesy 0 / Ufaeniillon A Co OUUUncy-SW cjpis 
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exposed, but it is still read when those evils have 
long been ahohshed 

Whatever one’s taste, there are good books 
to satisfy it One of the most fascinating book- 
paths IS through the land of fairy and folk tale 
Hans Chiistian Andersen and the Gnmm 
brothers are guides thither, and the “ Arabian 
Nights ” 18 itself a magic carpet to transport the 
reader to the mystic Onent 

Another beautiful region into wbioh some of 
the greatest books lead is that of mythology 
These tales carry one to Mount Olympus in 
ancient Greece, where dwelt Zeus, king of the 
gods, Apollo, god of light and music, and 


the hero-tales Great heroes appear in the 
Bible stones, also 

There are plenty of good stones, too, about 
boys and girls of a later day — such books as 
“ Tom Brown’s Schooldays,” “ Kim,” “ The 
Jungle Book,” and “ The Adventures of Huckle- 
berry Finn,” or, amongst those by hvmg authors, 
Arthur Ransome’s “ Peter Duck ” and “ Swal- 
lows and Amazons,” and Erich Kastner’s “Emil 
and the Detectives ” 

Tlie field of the novel and short story is one 
that widens as the reader grows older, and 
eicplormg it bnngs both fun and profit Many 
entertammg novels and stones have a valuable 



EMIL AND THE DETECTIVES TRAIL THE CRimNAL 


On a 7ist to his grandmother in Berlin, Emil is robbed of bis money by a mysterious " man in a bowler hat ” But the 
stranger is soon discovered by a band of child-detechves whose aid Emil enlists, and the man in the bowler hat is finally 
pursued through the streets by an ever-growing crowd of boys, led by "The Flying Stag” on his scooter Above is this scene 
from the German UFA fi’m of Ench Kastner’s delightful story 


Aphrodite, goddess of love and beauty We 
have many mterestmg examples of them m “ The 
Heroes,” by Charles Kingsley Others take one 
to the northland, where, in the flickermg of 
northern hghts and the thunder-sounds of 
storm, the old Norsemen saw the Valkyne rid- 
ing, and heard the hammer of Thor, the 
Thunderer We can read of these m “ Popular 
Tales from the Norse,” by Sir George Dasent 
Every land has had its early heroes, and great 
poems and story cycles have grown up about 
them At first a boy or girl cannot ea^y read 
the whole poems, even in translation, but 
most of them have been put mto a form more 
easily understood The travels of Odysseus, 
the wise hero of the Greeks , the wandenngs of 
Aeneas , the deeds of Beowulf , the prowess of 
Roland or of King Arthur — these are a few of 


background of history Facts closely packed m 
school histones sometimes seem dry , but when 
we supplement them with stones hke “ Kenil- 
worth ” or “Westward Ho ' ” or “The Last 
Days of Pompeu ” they have new meamng 

One of the most mterestmg thmgs m the 
world is the hfe-story of some great man or 
woman Everyone likes a story with a hero 
who accomphshes somethmg m the face of diffi- 
culties, and every great person is such a hero 
Whether it be Napoleon or Joan of Arc, Florence 
Nightmgale or Robert Louis Stevenson, the 
biography is inspiring 

Readmg of the deeds of such people, and of 
their human side — ^letters they wrote to their 
friends, thmgs they said and ffid in pnvate life 
— actually seems to admit the reader to mtimate 
friendship with the great The reason -ubj 
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Boswell became famous is that he wrote a long 
book that brmgs us very close to a great man — 
his “ Life of Dr Samuel Johnson ” 

Most boys and girls love poetry for its riijdihm 
and beautiful words when their mothers recite 
children’s verses to them Yet certam older 
ones think they do not care for poetry Even 
these, however, will find plenty of action and 
story interest m “ The Lady of the Lake,” “ The 
Ancient Manner,” or some of the old ballads 
When Sir Waltei Scott was a boy he was en- 
tranced by Percy’s ” Rehqiies of Ancient 
English Poetry,” in 
which there are many 
fine old ballads Sir 
Walter’s own “ Mins- 
trelsy of the Scottish 
Border ” has also many 
stirrmg ballads The 
same quahties of sim- 
phcity and action are 
to be found m Macau- 
lay’s “Lays of Ancient 
Rome ” And besides 
action they wdl find 
rhythm and beauty and 
fitness of language that 
will open up a whole 
new world of seemg and 
feeling, a world the per- 
son who “doesn’t care 
foi poetry ” shuts him- 
self out of Nature 
poems like Shelley’s 
“Cloud” or Words- 
worth’s “My Heart 
Leaps Up ” make us see 
Nature with new eyes 
You will also find much 
to please and dehght 
you m “ A Child’s Gar- 
den of Verses,” by 
Robert Lome Stevenson 

And then the plays — 

Shakespeare, of course 
After reading Charles 
and Mary Lamb’s 
“Tales from Shake- 
speare ” one IS ready for the plays themselves, 
and the finest of reading they are, with their 
vivid action and wonderful pictures of Nature 

In choosmg books to read it helps, of course, 
to seek advice from some older person who knows 
a good deal about them The hbrarian at the 
local hbrary should also be consulted, and the 
man behind the counter m the book-shop may 
also be very helpful 

Another good plan is to get a hst of the 
‘ classics ” pubhshed by such firms as the 
Oxford Umversity Press, Dent’s, oi Collins You 
may be sure that every book m the list is a good 


book, one worth reading, although some of them 
will be too “ old,” no doubt, for ji-ou at first 
Then don’t be content with bortoioing books 
from your friends or the hbrary Buy them for 
yourself, and so bmld up a hbrary of your oivn 
Maybe you cannot afford many new books — 
though good books were never so cheap as now, 
when for a shilhng or two you can buy a fnend 
for life (that’s what a good book may be) If this 
be the case, then haunt the second-hand book- 
stalls and -shops Wonderful bargains are to be 
picked up in every town, and a really fine col- 
lection of books may be 
made by spending a fpw 
coppers each week 
Now let us take a dip 
mto history, and learn 
somethmg of the devel- 
opment of children’s 
hterature durmg the 
last few hundred yeais 
The first stoiy-books 
designed for children’s 
entertainment weie 
pubhshed in England 
m the middle of the 
18th century by John 
Newbery Oliver Gold- 
smith is beheved to 
have been the author 
of the most famous of 
them, "The History of 
Goody Two-Shoes” 
(1765) In “ The Vicar 
of Wakefield,” Gold- 
smith describes the 
genial publisher of 
these gay httle books, 
bound m “flowery and 
gilt” Dutch paper, as 
“the philanthropic 
bookseller of St Paul’s 
Churchyard ” Newbery 
pubhshed the first col- 
lection of Mother Goose 
rhymes about 1760, 
under the title “Mother 
Goose’s Melody ” 

Myths and fairy tales, poetry and song, are the 
bed-rock of hterature The first book of fauy 
tales written and pubhshed foi children appealed 
m France in 1697, under the title “ Contes de ma 
Mere I’Oye” (“Tales of My Mother Goose”) 
Charles Perrault, a member of the French 
Academy and a fnend of La Fontame, retold 
some of the fairy tales then so popular at the 
court of Louis for his own httle son, who 
made a book for other children " Cmderella,” 

“ Bluebeaid,” and “ Puss-m- Boots ” proved as 
fascinating to Engbsh-speakmg children as to the 
French when they were translated 30 years later 


Shock-headed Peter 



One of the most famous of children's books is "Stru'wwel- 
peter,” or, as it is called in English, "Shock-headed Peter " 
It t7as Erst published in German; m 1847, and has been 
translated into nearly every European language Above is a 
page from the book, by Heinrich HoKmann 

Courten 01 Blaelte d Son Ltd 
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John Locke, the famous plulosopher, had a 
plan -which called for teaching children the 
alphabet and many other tilings by plajing 
games He considered “ Aesop’s Fables ” the 
best book to put into a child’s hands, and recom- 
mended choosmg one with pictures in it 
Later in the 18th century came Rousseau 
with another plan, embodying some of the same 
features inth others entirely his own Rousseau 
had great enthusiasm, and the book he ivrote, 
“ £mile ” (1762), is more readable than Locke’s 
“ Thoughts on Education ’ because it is wntten 
about a bo^ called 
Emile who has a tutor 
ind spends lus bo;^- 
iiood out of doors 
Emile IS allowed no 
books at all to read 
until ho IS 12, and then 
he IS gneii “Robinson 
Ciiisoe ’’ and is sup- 
posed to rehve Crusoe’s 
experience 

To Rousseau, and to 
those -who belieied in 
his theories, Emile 
represented “the 
natural boy ’’ Con- 
siderably more than a 
century later, Mark 
Tw^am pronded a br- 
ing natural boy who 
has since passed from 
the Mississippi Ri^ei 
country to manj lands 
Huckleberry Finn beais 
very httle relation to 
Emile, except that he 
shows how different a 
boj can be when he 
is draivn fiom life from 
w hen he is made to fit 
into a theor3 
Thomas Day’s “Sand- 
ford and Merton 
(1783) IS a landmark 
among children’s books 
■with a purpose Day 
took his theory largely from Rousseau, but 
t)ie hfe of his child characters was denved 
fiom Henry Brooke (c 1703-1783), a imter 
with d gift of humour and a sjTnpathy -with 
childhood far ahead of his time 
To this penod also belongs Sirs Trimmer’s 
“ The Story of the Robins ” Ongmally pub- 
lished as “ Fabulous Histones,” it represents 
one of the first attempts to mstil m the mmds 
of children landness to brnds and animals 
Mis Tninmei -was also among those who 
made hberal use of pictures to interest children 
m historical subjects, and certain pictonal 


charts and maps of the present day reflect the 
influence of her w ork 

But of all who -wrote under Rousseau’s 
impetus to child study, Mana Edgeworth stands 
out as the best story-teller Her “ Parents’ 
Assistant ” is not a treatise, but a genmne 
story-book which has been reprinted agam and 
agam smce it -was first pubhshed m 1796 
Many of her stones are as good today as they 
ewer were, for m -wntmg for children she newer 
failed to supply plenty of incident and clearly- 
defined character and plot Several of her 

stones, with an illu- 
minating mtroduction 
by' E V Lucas, are 
included m his “ Old- 
Fashioned Tales ” This 
wolume mcludes also a 
selection from “Hob- 
day House,” by Gath- 
enne Sinclair — “the 
first children’s book,” 
says hlr Lucas, “ m 
which the modern 
spint manifests itself ” 
A comic giant appears 
m the story — “ a giant 
so tall that he was 
obliged to climb up a 
ladder to comb his o-wn 
hair ” — a giant who is 
the forerunner of a 
glonous company of 
fun-makers such as 
Dr Heinnch Hoffmann 
with “Stru-wwelpeter” 
(Shock-headed Peter), 
Edward Lear with his 
“ Book of Xonsense,” 
and Frank R Stockton 
inth his entertaimng 
stones of giants, -wiz- 
ards, and g nffin s 
Before giants could 
appear as comic figures, 
they had to become 
naturalized m famihar 
folk-tales The book 
which more than any other contributed to this 
end and to the shapmg of a new hterature for 
children of the 19th century was “ Kmder- und 
Hausmarchen ” (Children’s and Household 
Stones), by the Brothers Gnmm, pubhshed in 
Germany m 1812 The two brothers who 
collected and -wrote down these stones m many 
different dialects were scholars Jakob, the 
elder, knew more about the history of words 
than any man of his day Fully aware of the 
value of folktales as records of social life and of 
primitive behefs, they devoted 13 wears to trans- 
cnbing their stones without changing a ii ord 



HANS ANDERSEN’S TIN SOLDIER 

In Hans Andersen s story, " The Constant Tin Soldier,” a tin 
soldier is put by two boys into a paper boat He floats down 
a gutter, falls into a canal, is swabowed by a flsb, and finany 
pensbes in a stove Yet he is constant until the end to a 
httle lady made of pasteboard 
Courtay ot Os/ord Cafrrmtv Prr» 
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Hans Christian Andersen put the stamp of 
origmahty on his fairy tales Even the tradi- 
tional stones of Scandmavia are always retold 
m his own manner, but the umque achievement 
of his mvention is the wonder story, of which 
“ The Constant Tin Soldier ” and “ The Night- 
mgale ” are typical If Andersen was not the 
first to give Me and personahty to inammate 
objects, it IS he who remams the master artist m 
this special field The stones were pubhshed a 
few at a time between 1835 and 1872 
It IS m WiUiam Blake’s “ Songs of Innocence,” 
pubhshed in 1789, and in Wordsworth’s “ Lyrical 
Ballads,” pubhshed m 1798, that the begmnmgs 
of poetry for children and the first clear recog- 
nition of childhood as a distinct element m 
human life are to be found 


“ Child’s Garden of Verses,” the verses in 
Ebphng’s “ Jungle Book ” and “ Just-so Stories,” 
Ahce Meynell’s penetratmg ghmpses of chil- 
dren’s hfe, W H Hudson’s “ A Little Boy 
Lost,” and Walter de la Mare’s “ Songs of Child- 
hood ” and his umque anthology, “ Come 
Hither,” with its mtroductoiy essay and notes 
Anthologies designed purely to give children 
and young people a share in a vaiiety of genume 
poetry have been m process of making and re- 
makmg smce the appearance of “ The Golden 
I’reasuiy of Songs and Lyrics,” selected by F T 
Palgrave and pubhshed m England m 1861 , 
the “ Children’s Garland from the Best Poets,” 
made by Coventry Patmore and pubhshed a 
year later , and “ The Blue Poetry Book, ’ 
chosen by Andrew Lang, with its geneious 
selection from the old ballads 



FROM A VICTORIAN CHILDREN’S BOOK 

A famous illustrator of children’s books in Victorian days was Kale Greenaway, who 
in her drawings set a fashion for children's clothes This e> ample of her work 
illustrates the incident in the verses of " Meddlesome Matty,” by Jane end Ann Taylor, 
when Matty opened her grandmother's snuff-bor and sneezed so much that she broke 
the old lady's spectacles, which she had also put on 


The first i etelhng of a classic 
to achieve a distinctive place 
m literature for children is 
“ Tales fiom Shakespeare ” 
by Charles and Mary Lamb 
The stories of 20 plays are 
included in the collection pub- 
hshed in 1807 in two small 
volumes Charles ivrote the 
tragedies, Mary the comedies 
Maiy Lamb, as revealed by 
her letters and in “ Mrs 
Leicester’s School,” has a 
singularly clear and charm- 
ing style These stories, 
autobiographical in form, aie 
told by the children of a giils’ 
school They embody many 
childhood memories of the 
Lambs, and are now more 
often associated with the 
hterature of childhood than 
with hterature read by child- 
ren “ The Adventures ol 
Ulj^sses,” pubhshed m 1808, 
was the woik of Charles 
Lamb alone It is a landmark 


CouTttty Hi Frederick 71 arnc i Co 

Having once discovered the “ new continent 
of childhood m the spiritual world,” poets and 
stoiy-ivnters have been m communication with 
it ever smce Out of their combuied efforts 
there has groivn a special hterature, prose and 
poetry ahke, created for sheei joy of compamon- 
ship with children — ^with birds and animals, 
earth and sky, sea and mountams and plam, as 
they appear to children 
This special hterature is still a part of the 
geneial stream To it belong Wordsworth’s 
“ Ahce Fell ” and “ Lucy Gray,” “ The Little 
Black Boy ” and ” The Lamb ” of WiDiam 
Blake, Christma Eossetti’s ” Smg-Song,” Lewis 
Carroll’s ” Ahce m Wonderland,” Stevenson s 


among classics retold, but it 
IS not as much read today as the “ Tales from 
Shakespeare ” There have been many transla- 
tions from Homer smce then, and the best of 
them, such as the prose of Lang, Leaf, and Myerp, 
are now claimed by the older boys and girls 
For the younger children, ” The Adventures 
of Odysseus ” by F S Marvin, and Padraic 
Colum’s “ Adventures of Odysseus ” and the 
“ Tale of Troy ” are excellent renderings in 
attractive modern form Mr Colum has also 
retold classics from the Celtic and Norse 
Ever smce Hawthorne naturalized the Greek 
myths for Am erican children m “ The Wonder 
Book ” (1861), pubhshers have looked to the 
field of the retold and abridged classic as the 
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basic source of supply for children’s books worthy 
of reissue in beautiful form There have been 
many distmgmshed contributors to this field — 
Charles Eongsley, Wilham Moms, Sir Arthur 
Quiller-Couch, Andrew Lang, James Stephens, 
Walter de la Mare, and Howard Pyle 
The no7el has had its place m hterature for 
children ever smce “ Robinson Crusoe ” appeared 
m 1719, and children have had their place in 
the novel ever since Charles Dickens and 
Hawthorne, each in his own way, placed them 
there Many a novehst, from Defoe to Stevenson, 
owes his contmued populanty to boy and girl 
readers, or his place in literature to his power of 
portrajnng child character 

A renaissance is talong place m several 
countries pomtmg toward the development of a 
hteratme for children more distmctively inter 
national m character It is a noteworthy fact 
that the most forward step m this direction has 
been taken by Czechoslovakia, where children’s 
books and their illustrations have been made by 
governmental provision a subject of critical 
study {See list of books for children to read m 
Fact-Index under Literature for Children) 

Lithography. A method of drawmg on, 
and prmtmg fiom, smooth stone slabs or zmc or 
aluminium plates bghtly etched m relief The 
process as mvented by the German, Alois 
Senefelder, m 1796, is as follows The design is 
drawn on the specially prepared surface of a 
large, thick slab of close-texture stone, either m 
a greasy hthographic mk or by hthographic 
crayon, which is composed of soap, lamp-black, 
wax, and oil The stone is then bghtly etched 
with a solution of acid and gum arabic, the 
purpose bemg to set the ink of the design and to 
render the blank parts of the stone more re- 
tentive of water 

In prmtmg the surface is wetted, but the 
water remams only upon the blank portions of 
the stone When the pimtmg rollers, carrymg 
a special greasy hthographic ink, are run over 
the stone, the wetted portions repel the ink, 
which IS taken only by the parts covered by the 
design A sheet of damp paper is then pressed 
upon the slab m much the same manner as that 
adopted m the case of ordinary prmtmg If 
several colours are to be used, a different stone 
must be prepared for each colour 

The difiSculty of obtaimng large-size flawless 
slabs of the stone used (an especially porous 
form of limestone, called lithographic stone and 
found only at Solenhofen, Bavana) led to the 
use of zmc sheets and, later, alunumum as 
substitutes These sheets have an added merit 
over the heavy stones m that they can be shaped 
to a curved cylmder, producing more rapid 
pnntmg, but they have certam disadvantages, 
and real stone is still used for the finest work 
Many artists also prefer not to draw direct on 


the stone, but to transfer a drawing made on 
paper, also specially prepared for the purpose 
The drawmg is made m red pencil or charcoal 
and gone over with hthographic crayon It is 
then damped and pressed on to the stone The 
drawmg is then transferred, and all marks not 
covered by the hthographic crayon are later 
etched off with the acid solution 
In commercial prmtmg, hthography is chiefly 
used when several distmct colours are to be 
prmted, as, for example, m maps and in large 
coloured posters But when one colour has to be 
prmted over another to get fine gradations of 
colour the three-colour process is used 
Lithua.nia.. Founded as part of the 
territories of the Crusadmg Kmghts of the 
Teutomc Order, Lithuama was at one period 
the largest of the states of Europe, for at the 
begmnmg of the 15th century its boundaries 
extended from the Black Sea to the Baltic 
But it was then umted with Poland, and 
became a dependency of Russia when the 
famous “ partition ” of the former country was 
made , and m the 19th century an impenal 
edict abohshed the very name of Lithuama 
Through all the vicissitudes of their history, 
however, the Lithuamans have kept their 
identity as a people, and now, smce the World 
War, they have once more become a nation 
Lithuama was the largest and the most 
southerly of Russia’s three Baltic states, and, 



women of Lithuania are extremely skilful needlewomen 
^eir gowns are often elaborately embroidered in bright colours 
though white would be worn on all important church festivals 
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like Latvia (Livonia) and Estonia, it was and 
IS chiefly an agncultuial country Forests and 
marshes cover much of the land, and less than 
half of it IS fit for the plough Rye, oats, barley, 
wheat, potatoes, and flax are the leading crops 
Stock-raising, poultry farmmg — ^particularly the 
rearing of geese — ^and bee-keeping are important 
occupations Gram, cattle, hams, poultiy, eggs, 
butter, timber, flax, hnseed, hides, and wool 
are exported Memel (Klaipeda) on the Baltic 
Sea — ^taken from Germany by the Peace Con- 
ference m 1919 and occupied by the Lithuamans 
m 1923 — ^was the chief port until handed back 
to Germany m 1939 followmg an ultimatum 
Besides the people of Lithuaman stock, there 
are many Russians, Jews, and Poles, as well as 
some Letts, Germans, and other peoples The 
Lithuamans, who had striven for self-govern- 
ment since 1905, declared then independence 
of Russia m February 1918 In October 1939, 
Russia made msistent demands for mihtaiy 
nghts, and these the Lithuamans were unable 
to resist However, in return they received the 
ancient capital Vilna, or Vilmus (population 
207,750), which had been in the possession of 
Poland, as had Gardmas oi Grodno (popula- 
tion, 61,600), smce 1920 The government 
of the republic is earned on fiom Kaunas, 
or Kovno (population, 105,000) The total 
population of Lithuama is about 2,500,000 
About 70 per cent of the people are Lithuanians 


Extent — Of independent Lithuania (e-icluding Memel, 
which was handed to Germany m 1939 following an 
ultimatum], 20,390 square miles Population, 2,374,000 

Physical Features — A level forested area Chief nver, 
the Niemen 

Principal Products — Cereals, flax, potatoes , dairy 
produce , timber 

Chief Cities — Kaunas or Kovno (seat of government), 
105,000 , Vilnius (Vilna), 207,750, and Gardmas, di,6oo 


Liver. This is one of the most important 
digestive organs m the body and is found m 
all animals that have a backbone, as well as m 
some that have not The liver m Man is 
situated in the abdommal cavity, on the nght 
side, slightly above and behmd the stomach 
It IS the largest gland organ of the body, 
weighing from three to four pounds 
The livei has four mam functions (1) It 
pioduces bile, which aids m the digestion and 
absorption of fats, and is the vehicle that carries 
some waste material from the body (2) Gly- 
cogen (or animal starch) is formed from the 
sugar circulatmg m the blood after digestion, 
and IS stored away in the hver cells, to be given 
out agam to the blood as sugar when it is 
needed by the muscles of the body (3) The 
hver, during the digestive process, forms urea — 
one of the wastes of the human body resultmg 
from protem metabolism — ^whicli must be 


LIVERPOOL 

excreted (See Kidneys) (4) The livei also has 
an impoitant dutv in prepaimg fats foi oxida- 
tion m the body 

The hvei diffeis from all other organs of the 
body m that nearly all the blood passmg 
through it is venous blood 

Blood flows into it from two sources , the 
small hepatic artery bnngs arteiial blood to 
feed the liver cells, and the large portal vem 
brings all the venous blood from the stomach 
and mtestmes to the hver before it goes back 
to the heart This forms what is called the 
portal ciiculation and may best be lilcened to 
a short cncuit m the geneial systemic circula- 
tion The hvei makes important changes m 
this blood before it passes on to the general 
circulation, takmg from it several nutiitive 
elements and givmg to it waste products which 
will latei be excreted by the kidneys 
Liverpool. If you pay a visit to this 
great port by steamer you may not be unpressed 
by the seven-mile stretch of giey giamte- walled 
docks, but look well at these docks, for they are 
a marvel of industry 

In one dock and another vessels are unloading 
wheat from Austraha, cotton and coffee from 
Brazil, grapes and ivme from Spam, rice from 
Calcutta, mdia-rubbei from Singapore, and 
maize from South Africa Fleets of passenger 
ships arrive and leave by every tide, and the 
warehouses store goods from all over the world 

The Mersey estuary, on the Lancashire shoie 
of which Liverpool is situated, suffers from 
shiftmg sand-bars across the channel, and from 
a tide with a vertical use and faU of 30 feet 
To remove the sand the Mersey Docks and 
Harbour Board keeps a powerful fleet of 
dredgers constantly at work The advantages 
of a tideless harbour have been practically 
seemed by a wonderful system of “ wet docks,” 
operated hlie the locks on a canal I^flien a 
sliip enters one of these basms, a watei-gate 
closes behmd it and remams closed, holdmg 
the water at a constant level, until the ship is 
ready to sail The docks have a watei area 
of about 570 acres ivith 37 miles of quayage 
One dock, the Gladstone, can take some of the 
largest vessels The gieat floatmg landmg- 
stage IS really a half-mile raft supported on 
floatmg pontoons Officially, the northern half 
IS devoted to ocean steamers, while the southern 
part IS for ferry traffic but its 80-foot width 
permits it to be used as a street, a promenade, 
and a pleasure park The Docks and Harbour 
Board, occupying one of the largest buildmgs 
on the waterfiont, also controls the dock 
system on the Birkenhead side of the Mersey, to 
which runs the world’s largest under-uater 
tunnel (nearly three nules m length), known as 
Queensway The Anghcan cathedrM, designed 
by Sir G 0 Scott, was begun m 1903 Sir Edwin 
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ON LIVERPOOL’S WATERFRONT 

This photograph taken from the air shorn the space overlooking St George’s landing-stage, known as the Pierhead On it 
stand three of Liverpool’s most famous buildings On the left is the Ro7aI Liver building which houses the Royal Liver Friendly 
Society and other offices , in the centre is the Cunard-White Star building , while on the right are the Dock Board offices 
The dock m the extreme left of the photograph is the Princes Dock 

Lutyens designed the new Boman Cathohc commanding In the latter half of the 18th 
cathedral, now also m course of erection Its century the powei loom began to make Lanca- 
dome will be one of the largest m the world shire the world’s greatest cotton-manufactunng 
Idverpool has many manufactures, but it does centre, and Liverpool its chief port Raw 
not owe its importance to them Its fortune cotton is still the chief import, and the cotton 
has always lam on the water, even m the ancient goods of Manchester and other Lancashire towns 
days when a safe beaching ground for fishing the chief evport, though some trade is now 
boats, out of the swift currents of the Mersey, diverted through the Manchester Ship Canal 
was afforded by a shallow httle tnbutary, the Liverworts. The next time you notice 
Pool A few fishermen, whose huts huddled a flat creeping, rathei fleshy-looking plant, -mth 
near the present site of the Liverpool Town rounded lobes to its leafiike body, and no 
Hall, paid tiibute to the lords of the manor of separate stem, leaves, or flowers, examme it 
West Derby The Pool has long since been carefuUy It is probably a liverwort — a simple 
filled up , West Derby has shrunk to a suburb , flowerless plant, one of the first types of land 
but the gigantic seaport of Liverpool, with its plants in the earth’s history The hverwoits 
855,500 population (many of them Irish or got then name from the fact that they were once 
Welsh), hves today by grace of the Mersey, as did beheved to be beneficial in diseases of the hver, 
the fishing hamlet eight or mne centuries ago oi perhaps from then shape, which in some 
Liverpool’s commercial importance began vaiieties looks like that of the human hver 
late — ^mth the Stuart Restoration in the 17tli They aic usuallv of a blight gieen liue, and 
century — and it had to outstrip first Cliestoi thei giow most liixiiriantlv on wet rocks, logs, 
and then Bristol before its position became oi on the ground in ravines and other moist, 
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LIVERWORTS 


LIVINGSTONE 


shady places Many are so small they aie easily 
overlooked Others are much like mosses and 
are often confused "with them Others, again, 
are laige and conspicuous, with their upper 
surface green, and the lowei surface covered with 
numerous fine white hairhke rootlets called 
“ rhizoids ” Some of these liverworts have httle 
green cuphke organs, called “ cupules ” (Latin 
cupula, httle tub), containing tmy gieemsh 
balls, known as “ lirood buds ” or “ gemmae,” 
which grow into new plants 
The hverworts have also anothei mode of 
repioducmg, by growmg tall umbiella-hke 
organs, some of which (called archegoma) bear 
httle eggs, while others (antheiidia) bear verj’' 
tiny, actively swimmmg cells, called “ speims ” 
During wet weather the speims swim to the 
archegoma and there feitihze the eggs, winch 
grow mto tmy plants, rooted in the arehegomum, 
and coutainmg many very small browmsh spores 
These spores fall upon the ground and there giov 
mto hverwoit plants, and so the cycle goes on 
The hverwoits are in many ways related to the 
mosses, and with them compose a gieat division 
of the vegetable kingdom, the Biyophyta, the 
hverwoits forming the group HepaUcae 
Livery Companies. The City Guilds or 
Lively Companies ot the City of London are 
descended from the old medieval trade guilds 
It was oompulsoiy for every trader to ]om his 
particular companj’', and to wear its hvery, but 



LIVERWORT ‘IN FLOWER' 


Normalljr, the liverworts are flattened, greenish or greyish 
bodies, fond of moist places and gloomy, damp old walls But 
tms one is producing an enormous number of “ archegoma," 
the female organs of reproduction, more or less equivalent to 
flowers in this strange member of the plant community 

nowadays membership is not leserved foi fol- 
lowers of any particular profession 
There are now 78 guilds m existence, the 
twelve “ great ” London compames being the 
Mercers, Grocers, Drapers, Fishmongers, Gold- 
smiths, Skmneis, Merchant Taylois, Habei- 
dashers, Salters, Ironmongers, Vmtners, and 
Clothworkers Each company is governed bj 
a court, which includes the Master and Wardens 


The MISSIONARY-EXPLORER of AFRICA 

hts ts the wonderful hfe-story of Davtd Ltvmgstone, who braved the 
many dangers of the African wtlds during thirty years of exploration and 
missionary work — a man of the highest ideals and greatest courage. 

Livingstone, David (1813-1873) How does beaiing him to the ground “ Growhng horribly 
it feel to be crunched m the jaws of a hon * close to my ear,” ivrote Livingstone, “ he 

Di Livingstone, the famous British missionary shook me as a terrier does a lat The shock 

and African explorer, produced a stupor similar to that which seems 
was one of the few men to be felt by a mouse after the first shake of a 
who knew and hved to cat It caused a sort of dreammess, m which 
tell the tale there was no sense of pam noi feehng of teiroi, 

Soon after he began though I was quite conscious of all that was 
his work in South happemng ” Fortunately the lion soon left 
Africa he was sent to Livingstone, and feU dead of its wound 
estabhsli an advanced But no dangers of this sort, neither hunger, 
station in the heart of fever, attacks by hostile Boers oi native 

the wilderness some canmbdls, the perMy of Arab slave traders, nor 

800 miles north-east any of the countless perils that beset him could 

of Cape Town The damp his ardour, or make him abandon his 

“charming valley,” chosen field Bbs patient resourcefulness, cour- 

\ proved to be infested age, fair deahng and Christian charactei laid 
with lions the basis for missionary work over a large part 

At a distance of 30 of South and Central Africa In addition, no 
yards Livingstone fired two bullets mto one other explorer ever did so much for African 
of these ferocious beasts, severely wounding it geography as Livmgstone 
Then with a roar it hurled itself upon him, Livmgstone was born m 1813 at Blantyre, m 
crushmg his left shoulder m its jaws, and Scotland As his parents were poor he went to 
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LIVINGSTONE’S LAST SAD JOURNEY TO THE SEA 



It was a scene worthy of the epic grandeur of Livingstone s hfe of sacrifice and service in the African wilderness that his 
I body should be carried to the sea m this way by his devoted black servants through i,ooo miles of savage waste This 
picture shows the perils through which his followers passed on that sad journey See that brave fellow in the front, with 
t his spear ready in case the man with the rifle should miss his mark 
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LIVIISJGSTONE 

work in a cotton mill at the age of ten With 
his fiist earmngs he bought a Latin primei 
Although work at the factoiy began at six in 
the momiE^ and lasted ten houis or moie, he 
attended mght school and studied at home 
until he had read Virgil and Horace 
In his 20th year he was thrilled by readmg an 
account of a missionary’s labours m Asia, and, 
as he says, “ resolved to devote my life to the 
alleviation of human 
misery ” Then followed 
college classes m Glasgow, 
examination and accep- 
tance by the London 
Missionary Society, the 
completion of his medical 
education in London, 
and studies of theology, 
botany, zoology, geology, 
chemistry, and astronomy 
— all ivith a view to his i 
futuie hfe-work At last 
came lus arrival at Cape 
Town m 1841 
For over 30 years Di 
Livmgstone tiavelled up 
and down Africa, from 
the Cape neaily to the 
Equator, and from the 
Atlantic to the Indian 
Ocean He discovered 
the famous Victoria Falls 
on the Zambezi, Lake 
Nyasa, Lake Bangweolo 
(wheie he was to die), and 
the upper course of the 
mighty Congo, there called 
the Lualaba and thought 
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LIVY 

H M Stanlev {q v ) found him at Ujiji on Lake 
Tangaiiyilca, m the midst of gieat piivations and 
weakened by fever, foUowmg the deseition of 
some carriers with supphes and Ins precious 
medicine chest Stanley tried to persuade him 
to return to civilization, but he refused 
After the rehef party had left, Livmgstone 
again started west, looking for the sources of 
the Nile His old enemy dysentery, attacked 

him, with comphcations 
bi ought on by excessive 
^ j haidsbips, and he grew 
V'l steadily woise On the 
morning of May 1, 1873, 
his men found him 
kneehng beside his cot, 
dead His faithful 
native attendants, who 
loved him, preserved 
the body as best thev 
could and earned it half 
way across Afnca to Zan- 
zibar From there it v as 
taken to England and 
buned with all honours 
m Westmmster Abbey 
A monument has been 
erected where he died, 
and there is a statue of 
the discoverer at the 
Victoria Falls 
Livy, (TirDS Ltvros) 
(69 BO -AD 17) Among 
thehteratm e called classi- 
cal, the works of Titus 
Lmus, commonly called 
Livy,theEomanhistonan 
wiU alwaj’^s hold an hon- 
ouied place Li'vy was 
born at Patavium (Padua), 
in Northern Italy, and 
after settling m Rome he 
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Taiigan^a, winch Bur- friendship WITH A WATCH , '' 4: * 1 ,1 « 

^ ^ discovered on one occasion when Lmngstone was doubtful of the became one of its leadmg 

in 1858 friendliness of the natives, he produced a remarkable Citizens The great ‘WOlk 

His small salary and >«np«ss‘«>n among them by eidubiting his watch This of Livy’s life vas the 
the money that he made wntmg of a lustoiy of 

Courtetv ot London ilmtonorv Soelottj — ° 


from his books went to 
eqmp new expeditions Durmg the last fifteen 
^ears of lus hfe he was helped by the British 
Government, from which he held a lovmg 
appointment as Consul 
Two gieat objects cherished by Livmgstone 
were the stopping of the Arab slave trade m 
Africa, which he called the “great open soie of 
the world,” and the discovery of the souices of 
the Nile The descriptions of the horror of the 
slave raids which he sent to England helped m 
time to stamp out this ghastly trade He was 
never to find the sources of the Nile, however 
About SIX months before he died a lehef ex- 
pedition sent by the “ New York Herald ” under 


Rome from the date of 
the foundation of the city, 753 B c , to 8 B c 
Ongmally this great work consisted of 142 
books, but of these only 35 have survived m their 
entirety, although the existence of a soit of 
abridged edition of the whole history has en- 
abled the blanks in the ongmal woik to be filled 
m to a certam extent His object, as he 
says m his preface, was to recall to his com 
temporaries Rome’s mighty past, and to hold 
up former gieat characters as examples to th^ 
He excelled m his vmd descriptions of battles 
and sieges , 

It IB wonderful how his works survived at 
all, oonsidermg the calamities in which Romo 
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THE FRILLED LIZARD— A MYSTERIOUS REPTILE 



roi,niJ in Queen*' nd md New South Wile* the frilled h:ird is one o’ the mo^* mysterious of mitu'Ci for no or** i row t’ c 
pu po^ t of the *t'ii 1 e 'rill roi id its ret' This is niscd when the reptile is iiinojcc'— pc hips u is a bit of b'uf'to iril <■ ' '•r»m " 
tc ’•il'e : en <e- ' There i no ippirnt rci<on either, fo' i»* hih t whe i ruminr o' risinr on it hird 'e( s "•'d procccdi'i'* r'e c 1 1 e 
1 hi min le up tl in i rep ilc on two Icrs ilone In ill t'le frilled lisird is ibout th cc feel le-i 








LIVY 

was involved in its fall, and, as a niattei of fact, 
some of Livy’s wiitmgs were not discovered 
by scholars until medieval times 
Livy was held m high repute by the scholars 
and writers of Rome who came after him, and 
his works are often referred to m terms of lofty 
appreciation by Tacitus, Seneca, and others 
There are several English translations of Livy, 


lizards 

but, though they give us the substance of his 
woik, they give us no adequate idea of his great 
hterary style Among scientific historians Livy 
has no place, as he was quite uncritical m his 
methods, being content to accept his facts from 
previous writers, without any attempt at in- 
dependent mvestigation Yet for all his faults 
Livy remains among the immortals 


Real ‘DRAGONS’ of MODERN TIMES 

T/ery hke numature dragons are the little boards so common tn the 
' countryside, and, though they do not breathe fire, they have some 
habits almost as strange — as we learn from this article and its pictures 



Fnlled lizard of Australia 


Lizards. If you saw in a cage a specimen 
of each of the 1,700 different kmds of lizards 
that have been found m the world, you would 

hardly believe that 

animals of such widety 
different shapes, sizes, 
colours, and habits 
could possibly belong 
to the same big group 
of reptiles 
You would see tiny 
creatures two or three 
mohes long lymg be- 
side giants measuring 
from ten to twelve feet 
Bright greens, blues, 
and reds would stand 
out among dull greys, 
browns and blacks 
, Most of them would 

snow fom sturdy legs, with long toes and even 
c aws , but there would be some with only front 
egSj some with only back legs, and some mth 
no legs at all Tree-lizards, ground-hzards, and 
water-lizards would be mingled together, some 
artmg about, others sluggish and still 
Here and there you would 
nnd a sleek, slendei, hvely, 
and even graceful creature, 
but many of them would 
probably impress you as mis- 
8 apen, repulsive monsters 
«t. If you judged by looks 
alone, you would do the hzai d » 

tribe an injustice, for only H' 
wo of the 1 ,700 species are / < 
poisonous — ^the heloderm of 
^estem Mexico and the Gila 
o^ter of the south-western 
United States 

M ^ lizards are 

^™thers of the snakes, 
and both orders together form 
the sub-class Sauna of the 
reptihan class of annuals 
■••ne relationship can be 


traced through many details of mtemal anatomy 
and is very close, m spite of the great difference 
in external appearance 
While lizards are found in nearly all except 
the colder parts of the earth, they reach their 
greatest numbeis m tropical lands Most of 
them catch hvmg prey, the smaller ones feed- 
mg usually on worms and insects, the larger 
ones devouring mice, frogs, other lizards, snakes, 
young turtles and crocodiles, fish, birds — 
m fact, almost any animals they can overpower 
There are some important vaneties, how- 
ever, that prefer a vegetable diet, notably most 
of the larger members of the iguana family 
of tropical Amenca some of which reach a 
length of SIX feet 

How the Lizard Loses Its Tail 
Perhaps the most amazmg pecuhanty found 
in the hzard tribe is the faculty which many of 
its members possess of castmg off their tails 
When seized by a foe from behmd, the tail 
breaks off between two of the jomts of the back- 
bone The severed part contmues to wnggle 
for some tune, catchmg the attention and 
satisfymg the hunger of the pursuing foe, while 
the more important part of the hzard escapes 



F J Hotktng 

BEAUTIFUL SAND LIZARD OF THE HEATHS 
The most beautiful of our English lizards is certainly the one you see above, the sand 
lizard It IS not very common, but is found on sandy heaths in the south of England 
This one is rather angry, and is snapping at something the photographer has held 
out at him to attract his attention 
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LIZAUDS 


Some species will abandon their tails even The frilled lizard mentioned above gets its 
before they are seized Such mutilation seems name from the bioad collar of loose skm it 
to cause them no mconvenience, foi they at wears round its neck, which it spreads out hke 
once set about gi owing a new tad Not m- an umbrella when frightened or angered, at 
frec[uently they pioduce by way of consolation the same time opening its mouth wide and 
two or three new tads in place of the one they hissing venomously — all of which is pure 
have lost bluff Such “scarecrow” tucks are common 

Another strange piactice among ceitam large among hzards The hooded basdisk, which is 
lizards, notably the frdled lizards of Australia named after the fabled monster that was sup- 
and the teguexm of the West Indies and posed to turn a beholder to stone with its 
South Ameiica, is that of lunning swiftly and glance or breath, is a conspicuous example of 
for great distances on their hind legs When such “ frightfulness ” Being about three feet 
domg this, then front legs swing to and long, and possessing jagged crests which it can 
fro like the arms of a human runnei and their raise at \^1 on its head, back, and tad, this 
tails pioject stiffly backwards and upwaids to cieature is legarded as an object of teiror by 
balance them, making them look hke strange the native children of Central Ameiica 
birds Indeed, the whole peifoimance recalls Not all lizaids are equally placid Though 
shaiply the fact that millions of years ago non-poisonous and mchned to mmd their own 
buds emeiged fiom leptihan ancestois business, some of them aie fierce figliteis 

and biters when annoyed 
This IS particularly tiue 
of the monitor family, 
whose members are scattered 
through Afiica, Arabia, south- 
ern Asia and Austraha One 
water-lo\ung species (FoiaJUfs 
salvatoi) sometimes attams a 
length of moie than eight feet, 
whde the largest of the whole 
lizaid tube is the famous 
IComodo dragon, F lomo- 
doensts, which is very possibly 
the oiiginal of many oriental 
diagon legends 
In contrast with this 
vigorous and short-tempered 
creature are those most 
helpless of all lizards, the 
glass-snakes, sometimes 
called bhnd-worms or slow- 
woims, and the strange 
amphisbaenas Both aie 



The nearest thing to flying 
found among the lizards, how- 
ever, are the long sailing leaps 
from tiee to tree performed 
by the small flying dragons 
of the Malayan coimtnes The 
“ ivings ” of these creatures 
are formed by the outwaid 
extension of the iibs, which 
are connected by thin mem- 
branes of skm When at i est, 
they he close to the cieature’s 
sides, but when a leap is 
made, they spread out like 
fans, supportmg the lizard 
like a parachute as it ghdes 
through the air, often for 
remarkable distances 



LIZARDS, WITH AND WITHOUT LEGS 

Both the photos above show lizards, but though you would easily recognize those m 
the upper one, the lower creatures may provide a puzzle They are slow-worms, one 
of our English hzards that has no legs , and the others are common lizards, a female 
with her newly-bom young Both are common species 

Photos top A R Thompson lottom John Kcarton 
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devoid of legs, although some possess useless 
external flaps m place of feet The foi mer is, of 
course, neither a snake noi a worm, nor is it bhnd 
Its small bright eyes are equipped mth eyelids, 
a thing unknown among true snakes Tlie 
“ glass ” pait of its name arises from the fact 
that it becomes rigid when captured and breaks 
off at the tail if not handled very gently This 
creature is common m many parts of England 
The amphisbaena has eyes and ears both 
concealed by growths of slan This hzard hves 
in the giound, and it can move backwards 
or forwards with equal ease like an earthworm 
Although most of the hzards have no voice 
beyond an angiy hissmg, the night-loving 
gecko family is distinguished for its ability 
to emit a variety of cries, all resembling more 




TWO STRANGE AND UNPLEASANT LIZARDS 

The upper picture shows a skink, a creature various parts of which have long been 
used m oriental medicine in the lower photograph is a much more dangerous beast, 
the dreaded Gila monster, one of the few poisonous members of the hzard tribe Its 
coloration, black with pink or yellowish markings, at least serves to render it con- 
spicuous, so if anyone gets bitten by a Gila monster, it is probably his own fault I 

Photot lop S Berridge bottom G F A 


Nor IS this the only example 
of hzards being eaten by Ulan, 
for the Iguanas of America 
and many Austrahan, Asiatic, 
and African species are highly 
rehshed by the natives 
Among the best-known of 
North American hzards are 
the poisonous Gila monster 
and the gentle, friendly homed 
toad The former, -vshich 
sometimes reaches a length 
of two feet, was first found m 
the Gila River valley in 
Arizona Its sluggish body 
IS marked mth big orange or 
pinkish blotches and rmgs on 
a black background The 
poison-sacs he near the root 
of its grooved teeth, and its 
bite quickly kills the small 
animals on which it preys 
In rare cases it has been fatal 
to Man Its neai relative, 
the heloderm, has yeUow m- 
stead of orange spots 


or less the sound from which they derive their The horned toad, so called because of its 
name The geckos are small creatures, very flat, squat, toad-hke body is found throughout 
useful for the number of msects they destroy the dry plains and deserts of the western and 
Some are sand-runners, others tree dneUers, south-western Umted States and m Mexico 


and a few varieties penetrate dwellings in search 
of food These have feet equipped with tmy 
pads and hairs, which enable them to climb up 
a pane of glass or walk on a smooth ceilmg 
While the geckos have been in many lands 
unjustly peisecuted from the popular behef that 
they spread mysterious poisons, another group 
of small lizards, the skinks, have been 
legarded from the earhest times as possessed of 
equally mysterious medicinal properties The 
head and feet of the common sand-burrowmg 
skink were preserved m wine and imported 
in gieat quantities to ancient Rome The Aiabs 
of todaj” still use them as medicine and food 


It IS covered with short sharp spmes, particu- 
larly about the head, which protect it agamst 
being sn allowed by snakes Sumlar but not 
closely related forms occur in Australia 

Besides the slow-worm already mentioned, 
we have in Britain two other native hzards, the 
common hzard {Lacerta vivipara) and the sand 
hzard [L agihs), while several others, such as the 
true green lizard (A viridis) and the wall lizard 
{L mwahs) have been introduced All of these 
are typical little lizards, quick-moAung, amusing, 
and difficult to catch 

Tvo close relatives of the lizard tribe, 
the chameleon and the tuataia of New 
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LIZARD SURVIVOR FROM PREHISTORIC DAYS 
Tbe tuatara, a lizard native to New Zealand, is one of the world’s most remarkable 
creatures, for it is a survival of lizard types that died out everywhere else millions of 
years ago, and is thus virtually a living prehistoric aeature These two specimens 
are in the London Zoo 


Zealand, aie of immense inteiest to scientists 
The story of the chameleon is told elsewhere (see 
Chameleon), but the tuatara {Sph&nodon) de- 
serves mention here because this smgular 
creatuie is the sole survivmg member of a group 
of reptiles otherwise extmct milbons of years 
ago The bodily structure of this “hvmg 
fossil " has given science a key to the evolution 
of the whole reptile group, for it retains traces 
of many of the primitive bodily forms, notably 
a well-developed “ third eye ” buried beneath 
the skin of its forehead, which is a remnant of 
the third eye actually possessed and used by 
certain prehistoric reptile ancestors 
Lizards are “ cold-blooded,” like all reptiles 
Some lay from one to twenty eggs, but others 
produce hvmg young, and the specific name of 
our own Lacerta vimpara refers to this Their 
skin, like that of snakes, is normally covered 
\nth scales, and from time to tune they shed 
the thin, horny outside coatmg 
The family history of the hzards is particulaily 
mterestmg because of its many relationships 
with the birds and mammals You might 
tliinli at fiist that the hzards are very small 
descendants of the prelustonc monsters that 
once roamed the earth Actually, the original 
reptiles were evolved fiom amphibians (see 
Reptiles), and fiom them developed the 
monsters, which, however, proved unable to 
survive On the other hand, the piimitive 
reptile stock was still in existence and Nature’s 
second efiort produced small, fieet animals, 
capable of suiviving under the new conditions 
These “ second effort ” animals were the lizards 
and reptiles as we know now them 


At about the time when the 
hzardswereappearmg. Nature 
was also producmg (from much 
the same type of pmmtive 
reptiles, accordmg to one 
theory) the first birds, and 
possibly even the forerunners 
of the early mammals 
Llama.. Among the most 
curious of all the larger animals 
IS the hissmg, fitting llama 
of South America Although 
related to the camel of the 
Old World, the llama has no 
hump Its wool is not so 
valued as is that of the semi- 
domesticated alpaca and the 
Vienna, its near relatives, 
which, like the llama, live in 
the Andes of Bohvia, Peru, 
and Chile , for Hama wool is 
coarse and rough and is suit- 
able only for twme and very 
coarse cloths The male llama 
IS chiefly valued as a beast of 
buideu, and the females are useful for their mflk 
and meat, which resembles mutton The llama 
IS a domesticated form of the wild guanaco, 
which IS still found m the Andes 



MRS AND MISS LLAMA 
Most very young animals have a peculiar charm, and this 
little llama with her mother — ^mhabitants of the Whipsnane 
Zoo— IS no exception But these creatures have unpleasant 
habits, notably that of spitting violently at anyone rash enough 
to annoy them when within range 
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When the Spaniards conquered Peru in the 
16th century, they found the Incas of th\t land 
using hundreds of thousands of llamas as riding 
ammals and beasts of burden In the whole 
New World these were the only domesticated 
ammals except dogs, and the lack of such 
helpers to Man as the horse, ass, ox, sheep, and 
pig was one of the reasons why the New World 
lagged behind the Old in oivihzation The 
Spamsh conquerors contmued to use the llamas, 
and long stnngs of these ammals m charge of a 
few native diivers were soon carrying silver by 
the narrow mountain trails from the mmes to 
the coast Until tlie middle of the 19th century 


LLOYD GEOROfi 

llamas remained almost the only means of 
transportation employed in the Andes Even 
today, in the moie inaccessible parts, this beast 
IS still essential for transport purposes 
The llama (Lama hvavacv^ glama) is about 
three feet high at the shoulders and is capable 
of carrying 120 lb at the leisurely rate of 12 
miles a day If treated well, llamas are willing 
and docile They gather their own food, are 
hardy, and can travel over places too rough and 
steep for smy other burden-bearing animal If 
overloaded, they iviU he down and refuse to 
move When disturbed, they spit a ball of food 
and sahva at their tormentor 


BRITAIN’S ‘Win-t/ie-War’ PREMIER 


’or fifty years a dominant figure on the political stage, Mr IXoyd George 
Will Itse m history as a great soaal reformer and, still more, as the man 
who led Britain to Victory tn the greatest war tn history 


Lloyd George« David (born 1863) 
At the age of seventeen this Welshman, who 
for eight epoch-making years was Prime 
Minister of Britain visited the House of 
Commons for the first time He wrote in his 
diary, “ I null not say that I 
eyed the House of Commons 
m the spirit in which Wdliam 
the Conqueror eyed England 
on his visit to Edward the 
Confessor,” but already he 
was dreaming of future 
political greatness 
His own hard youth had 
made him a Radical in 
politics Bom m Manchester, 
he was left in poverty at the 
age of three by the death of 
his schoolmaster father, 

William Geoige, and was 
reaied and educated by his 
mothei’s brother — Richard 
Llo 3 fd, a village cobbler of 
Noith Wales — whence his 
second name of ” Lloyd ” 

He studied law and at the 
age of tweiitj’-onc was 
admitted to practice as a 
sohcitor Almost at once 
he made his mark bj his 
earnestness in defending the 
rights of Welsh Noneon- 
foi mists And soon he was 
elected to Parliament as a 
Liberal fiom the Welsh constituency of Caer- 
nar\on, i seat which he held for ovei 40 3 ears 
In Parliament he showed himself feailess, 
qmck and biting in rejih , and he speedih w on 
attention IVlien the Libci als came into pow ei at 
the end of 1905, Sir Henr 3 Campbell-Bannerman, 



/forrarJ Goiter 

DAVID LLOYD GEORGE 
The name of David Lloyd George vrill always 
stand supreme among those statesmen who served 
their country during the World War H>s forceful 
personality and unconquerahle will to %vin inspired 
not only the Government but the whole Empire 
during the darl est days of ipi/f-iS 


the new Prime Minister, offered Lloyd George 
a place m the Cabmet as President of the Board 
of Trade 

When, m 1908, Asquith succeeded Campbell- 
Bannerman as Piime Mmister, he asked Lloyd 
George to take the second 
place m the Cabinet, that of 
Chancellor of the Exchequei 
The friend of the poor now 
had bis chance It was his 
first dut 3 ’’ to bring m the 
Budget To provide funds 
for the Old Age Pension Act, 
Lloyd George proposed man 3 ’^ 
new ta^es which took the 
burden of taxation from the 
shoulders of the poor and put 
it on those of the rich 
“ I made up my mind that 
m framing the Budget which 
was in front of me,” he ^id, 
“ no cupboard should be 
barer, no lot harder to bear ” 
This Budget w as much more 
than a financial proposal for 
the year , it was a programme 
of social change In support 
of his Budget Llo 5 d Geoige 
delivered a speech at Lime 
house wluch was so ngoroiis 
m denunciation of the rich 
that It gave nsc to the term 
“ Limeliousing,” desciiptnc 
of this st 3 r]e of oratoiv Tlie 
rejected the Budget, and 
aiimster gave notice that 
the government pioposed to limit the powci 
of the Lords A great struggle followed niul 
two elections were held within a veir Tlic 
Lords were at length defeated, and the 


House of 
then the 


Lords 

Prime 
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Parliament Act of 1911 destroyed the power 
of the Lords to reject a money bdl 

Immediately Lloyd George piodiiced a new 
programme of social legislation The chief 
measure passed provided working men with 
state-guaranteed msurance agamst sickness and 
unemployment, with free medical seivice, pay- 
ment of partial wages during penods of disable- 
ment, hospitals for tuberculosis, and matermty 
benefits for their wives, etc This legislation 
entitles Lloyd George to rank as one of the 
greatest practical social reformers in history, 
and caused him to be regarded for many years 
as the champion of 
the working classes of 
England 

^^en the World War 
broke out in 1914, 
many people expected 
that he would resign 
But after Belgium was 
invaded he came out 
m unmeasured terms 
against Germany’s 
aggression 

As Chancellor of the 
Exchequer it was his 
first task to provide 
the money— “silver 
bullets ” — without 
which Britam could 
not hope to win He 
gained the confidence 
of the banking and 
landed interests, hither- 
to his bitterest enemies 
He was one of the first 
to reahze that Biitain 
was being outstripped 
by Germany in the 
quantity and quahty of 
the shells manufactured, 
and so was given the 
new post of Mimster of Munitions By his 
enthusiasm and dynamic energy he oiganized 
the manufacture of munitions m every corner of 
the kingdom, and soon the British Aimy was as 
well equipped as the German with armaments 

But Lloyd George became more and more 
restive under Asquith’s government, feehng 
that the war was not being prosecuted with that 
smgle-mmdedness of puipose and determination 
which alone could aveit defeat In December 
1916, he overturned liis chief and himself became 
Piime hlmistei, nuth the consent, and at the 
wish, of the leading politicians and soldiers In 
his new capacity he gathered round liim tramed 
men and gave energy to the war He stood out 
relentlessly agamst the talk of a “peace by 
compromise,’’ ralhed the famt-hearted, pressed 
the supphes of mumtions, and re-orgamzed the 


Army staft in spite of opposition There was 
leason and method m all his actions 

The outcome of the war abundantly just^ed 
his policy, and m the “ Idiaki election ’’ of 
November, 1918, he was returned to a House 
of Commons containmg a large majority of 
his supporters 

At the Peace Conference Lloyd George steered 
no consistent course At one time he seemed to 
be with Prance m her efforts to destroy Germany 
once and for all , at another to be with President 
Wilson m Ins efforts for a peace based upon 
reconcihation and the rights of nationahties 

Here, however, as 
earher in his career, 
he showed his genius 
for conciliating and 
bringmg to some kind 
’ of agreement persons of 
widely opposmg views 
In the troubled tunes 
I which followed the 
I Peace, Lloyd George 
faced pioblems con- 
nected with Ireland, 
labour, and recon- 
struction which were 
almost as appaUmg as 
those of the war His 
majority m Parhament 
remained unshaken, 
largely because there 
was no other leadei m 
sight Avho could hope 
to do any better in 
I reooncihng conflicting 

• claims, and so he con- 

tmued in power as a 
man without a party 
Towards the close of 
1922 criticism of Lloyd 
George’s Near-East 
pohcy foreshadowed the 
government’s fall Then, at a meeting of the 
Conservative Party it was decided to contest 
the foithcommg election mdependently, and 
on the resignation of ceitam of his mimsters 
Lloyd George rehnquished the Premiership 
In 1929 he sponsored a programme of national 
reconstruction, but was unable to secure the 
country’s approval 

His “ War Memoirs,” in six volumes, appealed 
during the years 1933-1936 Wliile remaining 
active m pohtics as the “ Father of the House,” 
Lloyd George devoted m liis later years much 
time to his farm at Churt, in Surrey 

Lloyd’s. There is no higher praise than 
“ A 1 at Lloyd’s ” (see A 1), whether or not 
the current expression derived from this oldest 
and greatest of maiine msurance societies refers 
to health, condition, or financial stabihty So 



LLOYD GEORGE AT THE FRONT 
Both as Minister of Munitions and as Prime Minister, Mr Lloyd 
George (right) went many times to the front during the World 
War He is here seen m conference with Sir Douglas Haig, 
General Joffre, French commander-in-chief until 1917, and 
M Albert Thomas, the French Minister of Munitions 
Imperial liar Museum 
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common, and yet so umquely expressive, has 
this phrase become that government bodies 
and national propaganda refei to an A 1 nation 
as meaning the last vord in fitness 
!Fiom China to Peru, Canada to Australasia, 
Lloyd’s certificate of efficiency, backed by Lloyd’s 
financial strength and tiaditional foresight, is 
a recognised ■world hall-mark, and has been so 
for mgh on three hundred years But, as inth 
most great growths, its begmmngs More small 
Lloyd’s had its origin m the coffee-house in 
Tover Street, London, of one Edvard Llojd 
about 1690 Veij little is known about Lloyd, 
other than that he had 
three ■wives and many 
children and had been 
a constable His estab- 
lishment uas a resort 
for business men inter- 
ested m shipping and 
foieign trade, some of 
whom were uilhng to 
act as insurers Ship- 
owneis and others 
looking for msurance 
undenn iters soon found 
it easiei to go to Llo 3 'd’s 
than to make the rounds 
of offices Thus the first 
great insurance com- 
mittee originated in the 
same way as did the 
cleanng-liouse, out of a 
mixture of social custom 
and convenience 
Lloyd’s has assets, in 
the form of securities 
deposited by members, 
in excess of £10,000,000 
It differs from the usual 
msurance company m 
one fundamental re- 
spect the corporation 
as such does not write 
insurance, but the risks are assumed by the un- 
denmters mdi-vidually, each of whom is per- 
sonally hable for the amount of msurance he 
underwrites Risks of non-payment are fully 
safeguarded agamst, and large risks are distrib- 
uted among many undervTiters The corpor- 
ation, however, makes audits of each member’s 
accounts and, in other v ays, provides a constant 
check to safeguard its members’ mterests It 
takes aU forms of msurance except life, accept- 
ing such insurances as those agamst weather, 
chances of public or private functions being 
cancelled, or fog spoilmg a “ first mght ” show 
at a theatre In fact, Lloyd’s insures agamst 
almost any eontmgency 

Lloyd’s, which is situated close to the Royal 
Exchange and Bank of England, is noteworthy 


foi the traditions still preserved there Indeed, 
it IS probably the most conservative mstitution 
m the world I^Hien, for example, a ship is 
posted as missing, the great Lutme bell (so called 
because it uas recovered from the ureck of 
H M S La Lutme, a captured French man-o’- 
uai that sank ofl the Dutch coast -with a large 
quantity of specie on board m 1799) is rung 
And should an overdue vessel be reported safe 
the gicat bell clangs tuice A notable occasion 
uhen the Lutme bell lang twice was when the 
racing j acht Endeavour I, returmng from Umted 
States uaters in 1937, reported “All’s Well’’ 

aftei being missmg m 
the Atlantic 
Lloyd’s was incorpor- 
ated bj’^ Act of Parlia- 
ment m 1871 “Lloyd’s 

List,” in which the 
movements of the 
uorld’s shippmg are 
repoited daily, dates 
from 1696, and thus is 
the oldest newspaper m 
Europe ■with the excep- 
tion of the “ London 
Gazette ’’ 

Lloyd’s Register is 
a Bntish society that 
exists to certifj’^ the sea- 
u orthmess of ships of all 
kinds Its surveyors 
examine all ships built 
to its requirements and 
classify them m various 
grades, the highest 
bemg 100 A 1 at Lloyds 
It IS controlled by a 
committee of shipowners 
and others and pub- 
hshes every six months 
a register of ships of 
every class excepting 
those of the Royal Navy 
The society dates from 1834 Its head office 
IS m Leadenhall Street London, and it has 
surveyors m most of the ports of Great Britam 
and throughout the world, for Lloyd’s Register 
18 the standard for ships of all nations 
Lobster. What a curious creature the 
lobster is, "with his powerful claws and long 
antennae, his eyes mounted on the ends of 
movable eye staUis, and his armour-hke shell of 
deep blue covering body and tail > Blue * Yes, 
for it IS only when the lobster is boiled or other- 
■wise cooked that he turns the bnUiant red which 
formerly caused our red-coated soldiers to be 
called “ lobster backs ’’ 

The lobster {Homarm gammarus) belongs to 
the gi oup Crustacea and is a big brother to the 
crayfish and shnmp Its tail is made up of six 



LLOYD’S FAMOUS BELL 
One of the most celebrated bells in the world is the Lutme bell 
at Lloyd’s, which is rung when a ship is missing or when a 
missing ship is reported safe It is now on the elaborate 
stand seen above 
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IS about five years 
old Great age and 
size are sometimes 
attained, individuals 
weighmg more than 
30 lb having been 
found, but one of 25 
lb IS uncommon 
The method of cap- 
ture 18 simple A 
slatted box or barrel, 
always called a ‘ ‘pot,” 
ivith a funnel-shaped 
opening of coarse 
netting in the ends, is 
baited with stale fish, 
weighted ivith a flat 
stone, and sunk to 


I Martin Duncan 

LOBSTER AT REST ON THE ROCKY BOTTOM 


If you want to find lobsters, you must look along rocky coasts, for these big crustaceans love a 
rocky sea-floor on which to rest That above, indeed, is in a really typical locahty, and he is 
crawling over the bottom with his long feelers at work, telling him what lies ahead 


the bottom on a 
quarter-inch hne 
This arrangement 
allows the lobster 


jointed segments , it breathes by means of 
many pairs of feather-hke gills enclosed on each 
side of the body under the shell of the head and 
thorax , and of its two laige claws the blunt- 
toothed one IS used for crushmg and the sharp- 


to enter easily, but 
makes it impossible for him to escape The 
lobster fishei has his “ lobster pots ” set at 
intervals, marked by big floatmg corks, and 
he visits them once a day to remove the 
lobsters and replenish the bait Some govem- 


toothed one for cutting its food Behmd these ments mamtam extensive lobster hatcheries 


claws are four pairs of walking legs, the first two to keep lobsters from bemg extermmated by 
pairs of which end in small claws Each jomt the fishenes, which, m America as weU as m 
of the abdomen has a pair of “ swimmerets ” Europe, are of great extent and unpoitance 


The last jomt has expanded plates which assist 
the animal when it swims backwards, and this 
“ tad ” IS called the “ telson ” 

The lobster lives sometimes in shallow water 
near the shore and sometimes m deep watei, 
but at all times it prefers a locky bottom and 
reaches its greatest size in such places Lobsters 
eat hvmg and dead animals, vegetable matter 
to a less extent They are well protected by 
their hard shells and poweiful claws and by their 
habit of burrowing among the rocks , but when 
they are very small, or when they moult, as 
they do once a year, great numbeis are destroyed 
by fishes, for at those times they are soft- 
skinned and qmte helpless 
The female lobster produces a great many 
eggs, from 3,000 to 100,000 according to her 
size and age These eggs are attached to the 
swimmerets on the under side of her tad by a 
sort of glue, and a female with her eggs attached 
IS called a “ beny lobster ” After 11 months 
the eggs hatch mto small larval forms, and for 
SIX to eight weeks these remain as free-swimming 
larvae, moultmg five or six times with various 
changes of colour The adult foim is attained 
when the lobster is about three-quarteis of an 
inch long, and at this stage it sinlis to the 
bottom near the shore and begms its lobster life 
As a general rule a lobster 10 to 12 mches long 



LOBSTER POTS 


The fishermen of Sennen Cove, Cornwall, depend mainly 
on lobster fishing for their livelihood This man is pre 
paring to embark with five lobster pots They are of wicker, 
and when the lobster enters through the aperture in the top 
it cannot get out again 
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Besides the common lobster, the 
Norway lobster (Nephrops nor 
veqtcus) and the sea crawfsh 
{Pahnums vulgaris) are the ob 
jects of organized fishenes The 
former is orange in colour, the 
latter is reddish The craw'fish 
IS especially populai in France 
It must not be confused ■with 
the freshwater crayfish 
Lock. Years ago canals could 
be made only where the surface 
•was level, but with the mvention 
of the lock it became possible to 
cut waterways even though the 
land round about was elevated 
A lock IS an artificial basin 
wuth fiood-gates at each end 
When it IS required to take a 
boat from high level to low level the gates at the 
low-level end are closed and water is poured m 
through sluices imtil the water m the basm has 
risen to the high-water level of the canal The 
lugh-level gates are then opened and the boat 
enters the basm The water m the basin is 
then brought to low level by emptying through 
the low-level gates When the water falls to 
that of the next low level the gates are opened. 


locks which were opened by 
tliose giant kejs weie not as 
secuie as the dehcate modern 
locks fitted with keys that can be 
tucked away snugly m a waist 
coat pocket 

The locks of today may be 
divided into two general classes 
— ^ivarded locks, and tumbler 
or lever locks The warded lock 
has on the mside a number 
of projections or ndges called 
“wards," which prevent the tum- 
mg of the key unless the grooves 
of the key comcide -with the 
wards This is the type of lock 
used m ordinary drawers, ward- 
robes, desks, and so on 
The tumbler lock, an improve- 
ment on the warded lock, was probably mvented 
by the Chmese, and its fundamental prmciple 
was employed m an ancient Egyptian lock 
Instead of wards, this lock has small movable 
levers called “ tumblers " This lock can be 
opened only by a key whose mdentations 
raise each tumbler exactly to the proper height 
It was not until the latter part of the 18th 
oentiirv that these locks were substantially im- 



The spring tumtlers hang on a pivot 
and fit over that small oblong pro 
jection from the bolt in the upper nght- 
hand comer When the proper key is 
turned, Uie tumblers are each raised 
just the amount necessary to release 
that holt projection Then, as the key 
IS further revolved, it catches in the 
V-shaped cut m the bolt, which is just 
visible behind the tumblers and pushes 
out the holt When the bolt projection 
reaches the second oblong notch at the 
left, the tumblers fall mto place agam, 
and the bolt is locked 


and the boat passes 
through (jSee Canals) 
Locks Ain> Envs 
Keys a foot long and 
weighmg as much as a 
pound were common m 
the Middle Ages, and the 
warden of a dungeon or 
a castle earned at his 
belt a janghng weight, 
which m emergencies 
could become a temfy- 
mg weapon Such a key 
may be seen in use today 
m the Temple Church, 
London Yet the great 



In the first picture we see a cross-section inside the lock showing how the smaller 
lylmder fitting withm the larger cylinder is kept from revolving by a "pm-tumbler,” which 
IS thrust down by a tmy coiled spnng This pm-tumbler is cut m two near the middle In 
the next picture we see what happens when the key is inserted — the pm-tumbler is raised 
until the “ cut ” comes at the junction point of the two cylinders Ihis permits the inner 
cylmder to revolve, as shown m the third picture 



Here we see the cylinder lock from the side, and cut away 
to show the mechanism This is a " five-tumbler " lock, each 
tumbler working like the one described in the first pictures 
As the key goes in, the tumblers are pushed up by the wedge- 
shaped pomt When the key is all the way in, if it is the proper 
l«y, the five tumblers will all rest in its notches in such away 
that the tumbler cuts are all directly m line with the cylinder 
division, and the inner cylinder can turn and pull back the bolt 


proved upon It was then that the English 
Bramah lock came mto use This consisted of 
a number of shdmg tumblers contamed m a 
tube or cylmder projecting from the look — a 
construction by which it was made more secure 
and harder to pick than other locks 

The C!hubb “ detector ” lock was patented m 
1818 This is a pivoted tumbler lock, and 
unproved forms of it are still m wide use, 
especially for safes 

A neat and compact lock was produced by 
the American mventor Lmus Yale (1821-1868) 
who perfected his “ pm-tumbler ” or “ cylmder ” 
lock, umversally known today as the “ Yale " 
It is a cyhnder witbm a cylmder It opens 
with a flat kej , and cannot be opened by an^ 
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key dilTeim^ from the true key by even so 
little as one-fiftieth of an inch in the height of 
any notch 

But even the best of key locks can he opened 
either "with a skeleton key — a key •with most of 
its blades cut away to avoid all tlie wards — oi 
with some other device of the buiglar oi the 
expert lock-picker , and it remained for Yale 
to mvent the keyless dial or combination lock 
now so widely used for safes and vaults Tins 
lock is operated by a knob which is turned 


LOCOMOTIVE 

backwards and foniaids certain “combinations” 
of distances known only to the pioper persons 
The rotation of the knob, of course, merely sets 
the wlieels or tumblers in the mechamsm of the 
lock so that it will slip open 
Finally, improvements on the combination 
lock brought forth, in 1857, the greatest look 
of all — ^thc time lock, in which a timepiece is 
set with the lock, and the clockwork operates 
the mechamsm Thus the lock can only be 
opened at a ccitaiii time 


WONDERS of the RAILWAY ENGINE 

T Teie ts told the amazing story of the growth of the locomotive from "Puffing 
^ Billy" and the "Rocket*’ to the "Coronation Scot" The principal 
parts of the engine and how they work ate also described 


Locomotive. Like allgieat inventions, 
the locomotive (“ a machme that can move 
fiom place to place ”) developed through the 

slow accumulation of 
improvements made by 
diifcrentmventois Men 
in England and France 
were working on the 
idea as eaily as the 
middle of the IStli cen- 
tury Some“locos”weie 
designed to run on the 
oidinary highways, and 
were foierunners of 
the motor-car Richard 
Trevithick, in England, 
about 1802, was the first 
to make a steam-dnven 
ofthe "‘ilive7 Jubilee ’’'ciass' engine which travelled 
Photo E R II cHicrifft on Tails, but only at the 
late of five miles an houi William Hedley 
impioved on this (1813) with his “Puffing Billy,” 
so called from the noise which it made 
The first really successful locomotive, how- 
ever, was the work of George Stephenson {qv), 
and was used to haul coal for the Kilhngu'oitli 
colliery (Northumberland) m 1814 In 1825, 
at the opening of the Stockton and Daihngton 
railway — a hne measurmg 37 miles — a Stephen- 
son engme weighing eight tons and capable of 
16 miles pel hour was used Of the early loco- 
motives, the “ Rocket,” produced by George 
and Robert Stephenson, was perhaps the most 
famous At the competitive trial of locomotives 
held at Ramhill, Lancs , in 1829, this engine 
showed a speed of from 24 to 29 miles per houi 
These early locomotives were pygmies com- 
pared with the heavy, fast, and powerful 
machines of today Speeds exceedmg even 100 
miles per hour have been recently achieved by 
express locomotives, the Bntish record of 125 
m p h (“ Mallard ”) at present standmg to the 
credit of the London & North Eastern Railway 


A 13^)1001 Bntish expie&s locomotive weighs 
ovei 150 tons and can haul 500 tons at an 
aveiagc speed of GO m p li or more 

Although the modern steam locomotive is 
not a ver3' economical form of steam generator, 
fiom the pomt of new of the use of fuel, m 
a countrj' Wee Gieat Britain, where water pow'er 
IS not available to pi oduco cheap electricity, it is 
the most economical motive powei, except on 
Imes which can}' ver}' heavy traffic 

It IS, howevei, expensive, and continual 
attempts are being made to i educe the cost of 
constiuction and maintenance and to add to its 
efficienc}’ But , although some of these have been 
pai trail}' successful, the fact lemains that the 
geiieial design of tlie locomotive of today has 
not been greatly altered since the adoption of 
the standaid gauge for our lailways The 
biggest change is in the direction of “ stream- 
lining,” w'hereby wind resistance is reduced 
to a minimum 

Components of a Locomotive 

The pimcipal parts of the steam locomotive 
arc — 1 The boilei, including the boiler barrel 
and fire box, and also the smoke box, ash pan, 
and other poll ions connected w ith the generation 
of the steam 

2 The engme, W'liich includes the cylinders, 
pistons and piston rods, connecting rods and 
cranks, also the valves, valve gear, and reversing 
apparatus 

3 The frame on w'hich the boiler is mounted 
and to W'liich the cylinders and other working 
parts are attached , the ivheels, foui , six or eight 
in number, tw^o or four of which are i evolved by 
the cylinders, and the bogie, a four-wheeled 
truck which canies the front pait of the engine 

4 The tender, or, in the case of tanic engines, 
the tanlcs and coal bunkers which carry the 
supplies of fuel and watei 

The boilei consists of four mam portions— 
the miier flie box, the outer fire box or shell, the 
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MODELS USED TO HELP THE LOCOMOTIVE ENGINEER 
To the aid of the designer of locomotives science has now brought many appliances which only a few years ago were undreamt 
” of these is the wind tunnel to test the resistance of a locomotive to the air The one employed at the London Midland 
and Scottish locomotive works at Derby is seen here At the end of the tunnel is an electric fan which creates a great current 
of air while two model locomotives and coaches one streamlined, the other of the ordinary type, are tested m the artificial gale 


barrel containing the tubes, and the smoke box 
In the inner fire box the file is placed, and the 
heated gases fiom it are conducted tlirough a 
large number of tubes oi flues — heating m their 
iwssage the water burrounding the tubes — ^to 
the smoke bos at the other end, and thence to 
the chimney The smoke box also contains the 
blast pipe, out of uhich the exhaust steam from 
the cyhnders issues 

With the number of tubes employed m the 
“°“®^~-usually from 200 to 250 — ^the heating 
surface m contact with water is very large, but 
6ven then, to make sufficient steam to keep the 
si^Pphed, it is necessary to luge the fire 
p "hcially to increase the rate of combustion 
very stroke of the piston sends a discharge 
w l-brough the blast pipe up the chimney, 
ithorawing a percentage of the contents of 
e smoke box with it and leaving a partial 
acuum m that chamber , and thus to destroy 
fs atmospheric air rushes through the 
b beneath, produemg the rapid com 

ustion desired The typical express locomo- 
ive already mentioned has a boiler 18 feet 
a heatmg surface of 3,326 sq feet, and a 
working pressure of 250 lb per sq m 
mo engine, or mechamsm by 

which the energy of the steam is 
nsrormed into useful work by propelling 


itself and its load Primarily, the engme con- 
sists of the cyhnders, m which the steam acts 
on the pistons, whose reciprocating motion is 
transformed through the medium of the piston 
and connectmg rods mto a rotary one at the 
crank axle, propelhng the engme either back- 
wards or forwaids, as requued 

If there are tuo cylmdeis, there are, of 
course, two cranks These are set at an angle 
of 90 degrees to each other, so that when one 
piston IS at the end of its stroke, or on the 
dead centre, the other is m its position of maxi- 
mum effort Three- or even four-eyhnder 
locomotives, it may be noted, are now common 
on British mam hnes 

Steam is admitted alternately on opposite 
sides of the piston through two steam ports, 
one at each end of the cj^hnder, leadmg from the 
steam chest A tlurd port — the exhaust poit — 
allows the steam to escape to the blast pipe 

These ports are opened and closed by a 
valve in which a piston moves backwards and 
foraards The piston valve is enclosed in the 
steam chest mto uhich steam passes from the 
boiler by the mam steam pipe The movement 
to the valves is imparted by eccentrics and 
link motion, which serves as a reversmg gear 

There aie several foims of valve gear, the 
prmcipal bemg Stephenson’s shiftmg hnk 
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AT THE BIRTH OF AN EXPRESS LOCOMOTIVE 



The preliminary stages in the building of a locomotive are shown m these two photographs, both taken m the Swindon 
of the Great Western Railway In that at the top the framework of an express engine of the King George V type is being lai 
down The lower photograph shows a further stage in the process of erection Facing the camera is a pair of 
cylinders, mounted between the frames of a four-cylinder engine The boiler will rest on the curved saddle seen above the 
cylinders On the left a similar locomotive has the outside (flinders bolted on to the frame 


Courtesv of Ortal ntatern BaPwon 
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' '"^j to place, as shown m the taang page, the next stage u 
When the framework is m position and the ^ huge ^cture from one point to another, 

to put the boiler in position Travelling cranes convey ^^6“ photograph the 

top left, It IS seen held front downwards ov» pj^e lower photograph is seen an array of pairs of wheels on t 

been lowered into position on the frame In tn . . frame and boiler will be lowered 

two or thtee^®^„„ a„,t jftttm Benir« 
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Z^M « “m“b,‘SSi3/S'tt“ 

aijdW»ls<iliMrts’v»lv»jeM , .., nwe aniform stem disbibubm 

JSSK, tbe ab*.. - b.w b- 

»;& engbi, 6y Wstatote gear ea^ ''’■“’Xtrf uP 

^Itx the Stephenson motion thae are two Juntry the frames are nsually t^P 

ecc^entucs connected to a slotted h^ , S plates, the two inner ones made gg 

« oSvS, the radius of curvature being that of ot pia o^r one 

the eccentric rod It is capable Lpportmg the footplates, e^nd 

or lowered by a lever opeiated by the dnvei, ^ arranged 

and accommodates in its slotted pot ^ jjg^yg jg te connected to each other ^ ji; 

Xh slides m the slot, and ^ J ^ Xe,t lateral stiffness and 

duectlv ^Vlth the valve by a rod f nereiore, m distance apart They ate m 

eitlier eccentric as ^riu if i^broneht the wheels, and ariiieci i j.. Ai,ttf»amesand 
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The connexions of the springs to the fiames 
are by brackets riveted on each side of the a\les, 
in irhich there are lioles foi the spring hangeis 
to pass through The hangeis aie pinned to the 
top ends of the springs, and aie secured below 
the brackets bj strong double nuts, sometimes 
with rubber washeis between The spiings 
lessen the shocks leceived by the wheels when 
runnmg, and are of several forms 
Spiral springs are generally' used foi the driving 
wheels, and laminated, or plate, springs for the 
carrjnng w heels The greater part of the engine 
IS spring-borne that , , , 

IS, the weight is fiist 
conveyed through the 
brackets to the large 
nuts beneath them 
the nuts tiansimt the 


Buffer and draw gear next claim our atten- 
tion The side buffers, -with Ailiich all standard 
gauge engmes m this countiy are provided, are 
attached to the buffer beam arranged to meet 
those of the vehicles formmg the tram A com- 
mon form of buffer compnses a hollow* plunger 
fitting easilv in a casmg Witlun the plunger 
are a block of hard wood and a coiled steel sprmg, 
a central pm passes through a hole m the base 
plate, and after the whole has received an mitial 
compression it is secured by a cotter behind the 
back plate There are many other designs in use 

The draw hook has a 
chank, w hich passes 
through the buffer 
beam at its centre and 
pullsontosteel spiings 
Through a hole m the 


weight to the spring 
hangers, so that there 
IS a pull at the top-end 
pins on each side of the 
sprmg, which defect 
accordmg to the load 
There is an impor- 
tant part of the engine 
wluch is not spnng- 
borne This consists 
of the wheels and axles 
themselves, and the 
dniTug axle, with the 
eccentrics and cranks, 
which reallj’ form part 
of it Consequentlj’-, 
these details should be 
made as hght as possi- 
ble, consistent with 
strength The wheel 
centres are now usu- 
ally cast steel, with 
rolled steel tires 
shrunk on Axles also 
are of steel w ith 
portions at each end 
carefiillj turned to 
form the wheel seats, 
which are pressed 
h} drauhcally into the 
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‘FLYING SCOTSMAN’ GATHERS 
Thu photograph shows the Flying Scotsman leaving King s Cross 
Station on its journey north The locomotive is the latest type 
of Pacific engine, which was the most powerful on the L N H R 
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before the streamlined 

wheel centres Ciank 
axles are rather compheated forgmgb formed 
to take the ends of the two connecting rods 
The leading end of express engmes is often 
carried on a separate four-wheeled truck or bogie 
Connexion between the mam fiame of the 
engine and this bogie is made by a centre pivot 
and pin, about which the bogies can swivel, as 
the frame of this is quite separate from the mam 
frame Besides serving to distribute the heavy 
■Weight at the front end of the engine, the bogie 
gives lateral flexibihty on curves Radiatmg 
trucks, howeier, are sometimes made with one 
pan of wheels only 


Silver Jubilee 


hook a linlc of the 
shackle of the screw 
coupling IS passed, a 
swivel bemg attached 
to the two ends of the 
shackle securmg them 
and the screwtogether 
The sciew is revolved 
by means of the hang- 
mg arm and turns m a 
nut fixed to the other 
Imk of the shackle 
this second hnk is 
hooked on to the next 
vehicle, and as the 
sciew 13 turned, the 
necessary tension is 
secured, whilst the 
weight hangmg down 
prevents the screw 
from slackmg 
With the space at 
our dispo'ial, we can 
only briefly consider 
some of the miscel- 
laneous fittmgs neces- 
sary for the runmng 
equipment of the loco- 
motive The adliesion, 
shpping of the wheels is 


engines 

or resistance, to 
dependent on the weight placed on the dnveis 
but quabfied by the condition of the rads In 
order to work under the most advantageous 
conditions on wet or gieasy rails, and obtain 
as much adhesion as possible, it is necessaiy 
to fit sandmg gear upon the engmes, operated 
by steam or compressed air, for allowmg sand 
to run upon the rails 

In concluding the reference to runnmg gear, 
that very necessary item lubncation should be 
mentioned When the part to be lubricated has 
no movement apart fiom the whole movement 
of the engme, such as slide bais, axle boxes, etc , 
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the oil IS siphoned by worsted trimmings fed 
fiom the oil reseivoir by capillary attraction 
Paits which are subject to violent movement, 
such as eccentric straps, etc , aie fitted ivith 
“ plug ” cups and timimmgs, which are made by 
forming a loop of copper wire and wrappmg 
strands of worsted round it, then pushing the 
whole mto the oil hole As the od is thrown 
about by the movement of the part to which it 
IS fixed, some of the oil m the reservoir above 
the plug passes through it to the beanng 
The brake gear may be arranged to work by 
hand or power, but m all passenger engmes, and 
most goods engmes, power is used (See. Brakes) 
The powei may be obtamed from (1) compressed 
air, (2) atmospheric pressure, as m the vacuum 
biake, oi (3) steam On engmes for heavy ser- 
vice it is customary to fit aU the wheels of both 
engine and tender with brakes 
A brake cyhndei and piston are fixed beneath 
the foot-plate, and the end of the piston rod is 
connected to a bent 
level, which has an goods 

aim attached to a 
cioss shaft, the other 
end of the lever 
being connected to 
the end of one of the 
brake rods When 
air or steam is ad- 
mitted to the brake 
cylmdei, the rods are 
pulled, and with 
them a senes of cross 
beam-levers, forcing 
the blocks hard 
against the wheels 
Engmes intended 
for short runs are 


admitted to the cylinders Passing mention 
may also be made of the apphcation of com- 
pounding to locomotives In a compound 
engine, the steam m passmg through one (high- 
pressure) cyhnder expands only partially, and is 
then exhausted mto the larger low-pressure 
cylmder or cylmders, m which expansion is 
completed, and finally exhausts mto the an: 

Glassification of Locomotives 
Locomotives are usually classified according 
to their wheel arrangement — ^givmg, m order, 
the number of “ idle ” wheels m front, of main 
coupled dnvmg wheels, and of idle trailmg 
wheels An outstandmg class is the 4-6-2 or 
“ Pacific ” This mcludes many of the finest 
locomotives m Britain, such as the fine stream- 
Imed “ Coronation Soot ” and the “ Pnncess 
Elizabeth ” of the L M S , and the streamlmed 
“ Coronation ” and “ Silver Jubilee ” and long- 
famous “Flymg Scotsman” of the LNEE 
No 6202 of the L M S — ^Britam’s only turbme 

locomotive — is also 


EXPRESS 


a “ Pacific 


0-6-0 Three Coupled 




2-8-0 Consolidation 


2 - 6-0 Mogul 


4-4 0 Four Coupled 


OOJ 

4 4-2 Atlantic 


4-6- Z Pacific 


LOCOMOTIVE WHEEL ARRANGEMENTS 
This diagram shows the wheel arrangements now most generallr 
used on British railways In the case of engines of the " Pacific " 
type the trailer wheel is not always fitted, as in the case of the King 
George V class on the G W R 


often provided with tanks for watei and coal 
bunkers upon then own frames Wash plates are 
piovided m these tanks to prevent the water 
from waslung from one end to the other when 
the brakes aie apphed Sometimes these tanks 
are made semicncular in shape to fit on top of 
the boiler — ^these are called “saddle” tanks 
Tank engines have the advantage of bemg able 
to run equally well in eithei direction 
Tendeis on standard British locomotives are 
constructed to cany up to 5,000 gallons of water 
and mne tons of coal, and usually run on six or 
eight wheels, spaced equally The coal space 
IS above the tank and made with a slopmg 
bottom, so that there is a tendency for the coal 
to shake forward towaids the dooi, thus being 
convenient for the fireman Water pick-up 
arrangements are now fitted to most tenders 
A modern development, as apphed to nearly 
all locomotive engmes, is the adoption of super- 
heated steam The principle is very simple — ^to 
laise the temperature of the steam before it is 


The 4-6-0’s — le, 
locomotives with a 
leading four-wheeled 
bogie and six coupled 
wheels — ^mclude tlie 
“Royal Scots” of the 
LMS, “Castles” 
and “ Kmgs ” of the 
GWR, and “Lord 
Nelsons ” and ‘ King 
Arthurs ” of the S R 
Other notable wheel 
arrangements are the 
4-4r-0 (eg the SR 
"Schools” class), 
4-4r-2 or “Atlantic,” 
and, for haulmg particularly heavy “ mixed ” 
or goods trains, the 2-6-0 (“Mogul”) and 2-8-2 
(“ Mikado ”) The locomotive with the greatest 

number of wheels (if one excepts articulated 
types bite the gigantic Bej’^er-Garratt) is probably 
a 4r-14-4 that was built m Russia m 1935 
There are, of course, a great variety of electric, 
petrol, and Diesel (oil)-engmed locomotives m 
regulai and successful use Electiic traction is 
popular in such countnes as Austria and Switzer- 
land while the Diesel-operated “ railcar ” is 
highly developed on the German state railways, 
and holds, in fact, many of the world’s speed 
records for any type of locomotive 
The long-distance railways of the Umted 
States and Canada, with their wider loadmg 
gauge, demand engmes that aie, generally speak- 
mg, much larger than comparable designs m 
Britam The provision of such equipment as 
cow-catchers and bell on the front, and the 
fitting of much of the auxihary gear externally, 
also appear strange to Bntish eyes 
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MONARCHS OF THE STEEL HIGHWAY 



To^fcol 


It IS not only for children that a locomotive has fascination for many a grown-up passenger walks up the platform 
before the tram starts to look at the liuge machme which is to take him on his loumey Tto photogra^, taken 
at Euston Station the terminus of the tondon Midland and Scottish Bailway shows two little girls who evidently 
share a boy s love of engines for they too, are enthralled by the giant of tte iron toad and have been luckv 

enough to get a word or two with the dnver 
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A HUNDRED YEARS OF LOCOMOTIVE PROGRESS 
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BROAD GAUGE & NARROW GAUGE OF THE G.W.R. 



The Great Western Railway was-ongmally built with a rauge of 7 feet, whereas all other railways had a gauge 
of 4 feet 8} inches In the early 'nineties however the Great Western decided to abandon the broad gauge and 
conform to that of other hnes The top photograph show s the last broad gauge tram passmg through the Sonnmg 
cutting on May 23, 1892 Below is a modem express tram, the famous " Oieltenham Fher '*^on its run to London 
travellmg on the narrow gauge hnes which are now universal m Great Bntam and are m general use m most 
Contmental countries and on the chief hues of the United States and 

CmiTiny qf Or«al Wattm Ratluay 
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When a tram arnves at the end of its journey, or when locomotive^ are changed during the run ot a long-distancC 
express, the engine is taken to the sheds to prepare it for the next day’s work This photograph shows a row of 
engines of the " King " class on the Great Western Railway just after leaving the sheds The furnace ha4 
been redit and steam is up, while the pamt and brass work have been polished till they shine agdm The tender 
has been filled up with coal and water, and one by one these engines will back on to the trains they are to haun 
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STREAMLINED GIANTS IN THEIR SILVER ARMOUR 



The three locomotives on Hie left of this photograph are all *’ streamlmed " , that is to say tae boiler and all 
the working parts are encased in an outer cov enng designed to offer the least possible resistance to the air They 
are employed m drawing the fastest long-distance trains on the London and North Eastern Railway The first 
one began to run in 1935 the year of the Silver Jubilee of King George V and was named ' Silver Jubilee 
The names of all the engines of this class include the tiord " silver •’^others bemg * Stiver Fox " and " Silver Link i 
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ENGINES OF POWER & SPEED ON TWO CONTINENTS 



The photographs m this page show two of the most powerful locomotives m the world The top one is an electnc 
locomotive of the Swiss Federal Railways used for hauling the heaviest trams over steep gradients The SwiK 
Railways have been almost entirely electrified, for Switzerland has an abundance of water power 'and electricity 
can be generated cheaply The lower photograph shows the latest semi-streamhned locomotive of the Canadian 
Pacific Railway This engine is capable of a speed of lOo miles per hour 
Cnvrtuii ef Siftst Fliterol Httlluayi bvS CnaaSlan IfnttonoJ Kallvniit 
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FIRST STEP IN THE ENGINE-DRIVER’S CAREER ' 



When a boy wants to become an engine-dnver he first goes to the sheds of some big railway ^ ^arts 

The cleaners work is to clean and wash all the paintwork and polish the steel “d brass before the enpne«a^^ 
out on Its day's work In dealing with engines of^ny t^es cleaners le^ aU about the pat 

they are promoted to the foot-plate as firemen These lads are at work-^unng a heat wave —at 
^ sheds of the London Midland and Scottish Railivay 
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LODGE 

Lodge, SirOlDi'cr Joseph (born 1851) 
li\Tien Lord Kelvin was invited to join the board 
of directors of the neivl^ -formed Marconi 
Wireless & Telegraph Co he stipulated that 
Oliver Lodge should also be asked, because he 
recognized, as has every notable scientist since, 
that the name of Lodge must for ever be 
associated unth those of Maxwell and Hertz in 
the brilliant researches and mathematical deduc- 
tions nhich made wireless telegraph}' possible 
Born atPenkhull, Staffoidshire, June 12, 1831, 
Oliver Lodge was, at twenty-four, a lecturer at 
Bedford College, London, and at thiity pro 
fessor of physics at Liverpool University Later, 
he was appointed first principal of Birmingham 
University, and at various tunes was President 
of the Bntish Association, of the Ph 3 ' 8 ical Society 
of London, and of the Society for Psychical 
Research He nas kmghted in 1902 
and elected F R S The Royal Society tj < j 
presented him with the iUbert Gold .*[ | 

Medal for his pioneer work in the \ 

promotion of wireless telegraphy , ' I 

It IS for his researches mto the | 
nature of the ether and his discoveries 
m wireless commumcation — and par- hmoi 
ticolarly his original tuning method — 
that Lodge is best known to the 
pubhc, but only his compeers m 
science are able to estimate the great ) 
value of all his labours m physics, y[|H[B 
especially m electro-magnetism It 
IS not generally known that he dis- 
covered, ahnosb simultaneously with 
Hertz, the evidence of electnc waves, 
or that bis experiments illustratmg 
the vibrations excited u hen a Leyden HIH 
jar is discharged were the first practi- 
cal demonstrations of electnc waves Here you se 
Retinng from the pnncipalship of 
Birmmgham University m 1919, Sir i 

Ohver devoted himself to the study 
of psychical problems, and eventually became 
a firm behever m the possibility of real com- 
mumcation with the dead His son Raymond 
had been killed m the World War, and, in his 
memory, he wrote “ Raymond, or Life and 
Death ” (1916), m which he expounds his views 
on spwituahsm Later he amphfied these in 
“ Why I Believe m Personal Immortahty,” 
1928, “The Reahty of a Spintual World,” 
1930 , “ Beyond Physics,” 1930, and “ My 
Philosophy,” 1933 


LOG 

Log, Ship ’s The speed of a vessel is reckoned 
by a device called a ship’s log The older type 
of log consists of a long hne marked into equal 
sections with knots of coloured cloth To the 
free end is fastened the log-chip, a small flat 
board shaped like the sector of a circle and 
loaded with lead along the rounded edge 
When this is hurled (or “heaved”) far out 
over the stem, — ^it should be thrown to wmd- 
M ard — the lead balances it so that it floats pomt 
upn ards and remains practically stationaiy As 
the ship ploughs on, the log-hne is allowed to 
unwind itself freely from its reel At the end of 
a fixed tune the log-chip is hauled m agam Tlie 
number of knots on that part of the log-hne 
which has passed overboard is counted, and in 
this way the speed at w hich the ship is running 
18 figured out with fair accuracy 




SIR OLIVER LODGE ® ° 

Here you see the famous saenbst, Sir Oliver Lodge, at work in his laboratory 
At one time he had intended talung up a business career, but the attraction 
of saence was the stronger Some of his lesser-known investigations were 
on hghtmng and the electrical dispersal of fog 

became Commonly the knots are 47 33 feet apart, and 
3al com- the log is allowed to run for 28 seconds With 
Raymond this arrangement the number of knots unwound 
id, in his indicates the number of nautical miTp-u per hour 
Life and the ship is travelhng This explams why the 
us views speed per hour of a ship is always spoken of as 
these in so many “ knots ” 

irtahty,” Most modern steamers use the patent or 
" taffrail ” log In this, a “ fly ” or rotator m 
id “ My the form of a propeller takes the place of the 
log-chip As the fly is towed through the water 


Among fais scientific pubhcations, which show it rotates, thus twistmg the Ime and operatmg 

on? ^ or dial on deck, just as a 

ParpS^flnri T tells the speed of a motor-car 

Parents and Teachers, Ether and Reahty.” The term “ ship’s log ” or “ log book ” is also 
^ Relativity,” “ Man and the Universe,” m aiou 

“ Modem Views on Electncity,” “ Life and 
blatter,” and “ Science and Human Progress ” 


applied to the journals kept by ship commanders 
to record the course and speed of the vessel, and 
all other important details of voyages Such 
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LOGANBERRY 

red, larger than either of its parents, and soft 
■\Vlien npe it is pleasant to eat, mtli a rather 
piquant flavour , but usuall5' loganberries are 
imported tinned, from abroad, principally from 
Ameiica The name comes from the American, 
Judge Logan, who fiist produced the fruit 
Logarithms. K you want to use the 
simplest and burest method of multipljnng or 
dividing the most complicated figures (whole 
numbers or decimals of any length), then you 
must learn logarithms, rightly described as one 
of the most valuable inventions ever made m 
practical mathematics They make the hardest 
sums as easj’- as possible With logarithms 3 ou 
multiplj’ by addmg, and di\ ide by subtracting , 
and the numbers 5 ou add or subtract in order to 
do complicated multiphcation and division sums 
■s ou "Will find all set out for you in the logarithmic 
tables found in most mathematical te\t-books 
Thus the chances of getting your sums wrong 
are reduced to a minimum, and it is well known 
that even great mathematicians can make 
mistakes when multiplying or dmdmg long 
numbers 

Logarithms were mvented by the Scottish 
mathematician, John Napier (1550-1617), 8th 
laird of Merchiston, who m 1614 published a 
tieatise in Latm of oriy 97 pages caU^ “ Jlirifici 
Logarithmonim Canonis Descnptio,” which 
ranks, wnth Newton’s “ Prmcipia,” among the 
greatest works m the history of British science 
He himself corned the word logarithm from two 
Greek words meanmg ” ratio ” and “ number ” 

What ‘ Logs ’ Are & How they Work 
The idea is based on another one which we 
most commonly meet m algebra You probably 
know that to multiply o® by o® we merely add 
together the tndices, or powers, as the small 
figures are called (the answer being a®) , while to 
divide o® by o* we subtract (the answer bemg 
a-) Now, suppose that a represents 10 Then 
we can state the sum 100x1000 as 10®xl0® = 
10® =100,000 , and the division sum 1,000,000 
-10,000 as 10® -10«=10==100 

In logarithms every number is reduced to a 
power of ten, which is called the base , thus, 
for mstance, 739 can be expressed as 10®*“* 
and 547 as 10® Or, to say it m the conect 
way, the logarithm of 739 to base 10 is 2 8686 , 
the logarithm of 547 to base 10 is 2 7380 There- 
fore, if we want to multiply these numbers we 
can state the sum 739 x 547 as 10®***® x 
1Q2 7380 Addmg the mdices, or loganthms, 
the answer is 10®*®®*, which represents the 
number 404,233 

But it is obvious that we cannot spend our 
time m working out what powers of 10 the 
numbers 739 and 647 are, even if we knew how, 
•or what number is represented bj* 10®®°®® 
And, indeed, there is no need for us to do that, 
for it has aheady been done for us in the logarithm 


LOGARITHMS 

and anti-loganthm tables found m most math- 
ematical text-books This is how they are used 

Keeping the same sum (739 x 547), we turn 
to our logarithm tables First, knowing that 
739 lies between 100 and 1000, we write down 
the figure 2 This is the part of the logarithm 
known as the characteristic, which is determmed 
from the number of digits in the number whose 
logarithm we require The charactenstic is 
alway^s one less than the number of digits , that 
is, it IS 2 for 739, 3 for 7396, 4 for 73981, and so 
on The next step is to look up 739 for the 
mantissa (or decimal part of our logarithm), 
and, doing so, we find this fraction to be 8686 
Adding the characteristic and mantissa to- 
gether we get 2 8686 as the loganthm of 739 
In like manner we find the logarithm of 547 to 
be 2 7380 

Next, as already evplamed, we add 2 8686 
and 2 7380 and get 5 6066 as the logarithm of 
the quotient of 739 x 547 In order to find 
what number this loganthm represents, we 
reverse the process and turn to the tables of 
anti-logarithms As the charactenstic of oui 
quotient is 5 we know that the answer must 
contam six figures, or one more than the character- 
istic Loolong up the mantissa, 6066, we get 
from our tables the value 40423 , to this we 
add 3 m the further column, giving us 404,233, 
which IS the answer we require In other words 
739 X 647=404,233 

Now, suppose we want the answer to the 
division sum 6794 — 86 , we proceed exactly 
m the same maimer, wnting down for 6794 
its charactenstic 3 and its mantissa 8322 (thus 
log 6794 = 3 8322), and for 86 its characteristic 
1 and its mantissa 9345 (thus log 86 = 1 9345) 
As it is a division sum, we must subtract to 
find our answer 3 8322 — 1 9345 = 1 8977 As 
before, we turn to the table of anti-loganthms 
to find the numencal value of 1 8977, knowing 
that it must consist of at least two whole 
numbers, smee its charactenstic is 1 , we find 
that 1 8977 is the loganthm of 79, which is our 
answer 

Finding ‘ Powers ’ and ‘ Roots * 

It 15 often tioublesome to find by anthmetical 
means the square, cube, or higher pow er of even 
comparatively small numbers, but never so by^ 
loganthms Suppose we want to find the cube 
of, sav, 17, all we have to do is to look up our 
tables and find log 17 = 1 2304, multiply this 
by 3 to get 3 6912, and so get the loganthm of 
the required cube Tummg to the table of anti- 
loganthms we find that 3 6912 is the loganthm 
of 4913, which is our answer Thus, instead 
of domg the labonous sum (17 X 17 x 17), 
we merely wnte down log (17)* = 3 log 17, and 
consult the tables 

Similarly, if asked to find the cube root of 
2197, we merely look up its loganthm 3 3418 
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and divide it by 3, giving ns 1 1139 Looking 
up 1 1139 m the antiJoganthms we get the value 
1300, and, knowing there must be two whole 
numbers m the answer, we get 13 as the cube 
root of 2197 

From these simple examples it will be seen 
that the principal quahties of logarithms are 
represented by the equations 

Log (xy) =logx +logy , Log (*/,) =Iog x - log y , 

Log x^=y log X , Log = Vr log x, 
v^here x and y are anv quantities, and the 
common base is 10 Of course, these equations 
may be expanded 
indefinitely, as, for 
example, log (wxyz) = 
log w -f log X -f log y 
+ log z 

This simple method 
of multiphcation and 
division, or of obtaming 
powers or loots, which 
takes only a few seconds 
— ^not nearly as lone 
as you require to read 
this explanation — ^is not 
confined to whole num- 
hers only, but is also 
applied to decimals 
The only rule to re- 
member 18 that the 
characteristic in the 
case of decimals is 
negative, while the 
mantissa is positive, 
since the rule holdb 
good that the character- 
istic IS one less than the 
whole numbers of the 
expression Thus while 
log 20 = I 3010, and 
log 2 = 0 3010, log 
0 20 = 1 3010, the 
mantissa bemg the same 
in either case In 
logarithms the minus 
sign IS placed above the 
characteristic 
Lohengrin. (Pron l6'-en-grm) This 
“ ILiight of the Swan ” is the hero of a beautiful 
medieval Glerman legend According to the 
story, when Elsa, a fair young duchess of 
Brabant, was in distress and waited despairingly 
for someone to come to her aid, there appeared 
a kmght m a boat drawn by a silver swan This 
was Lohengrin, the son of Parsifal (Perceval), 
and Eing Arthur sent hun from the castle of 
the Holy Grail to fight as her champion Having 
won her cause, Lohengrm marned Elsa, but he 
made her promise that she would never ask 
his name or whence he had come They lived 



LOHENGRIN AND ELSA 
This picture shows the " Knight of the Swan ” with the 
duchess Elsa whose champion (and later, husband) he was 
But she broke her vow not to ask him whence he came, and 
he was carried away again by the mysterious swan-boat 
From a valnUno hy SKmte^ 


LOIRE 

the fatal question , thereupon Lohengrm was 
forced to bid her farewell Ibe swan-boat re- 
appeaied on the river and bore him away, aevei 
to return Wagner made this legend the 
subject of one of his operas 

Loire, River, (Pron Iwahr) The longest 
river m France, the Loire is also the most 
interesting, for it rises m the south-eastein 
part of the country, only 85 miles north of 
the Mediterranean, flows northward for half its 
eouise, then sweeps with a gieat curve toward 
the south-west, wliere it passes through a famous 
country of old Roman 
luins and histone 
medieval castles, dis- 
charging its waters at 
last into the northern 
part of the Bay of Biscaj' 
Its whole course covers 
about 645 miles 
Rismg in a spur of the 
Cevennes Mountains 
4,500 feet above sea- 
level, its headw'aters are 
fed by meltmg snows 
from biisthng mountain 
peaks, as it dashes 
through narrow gorges> 
in a roarmg torrent, 
carrying with it the 
debns of old volcanic 
eiuptions From this 
stormy region it emerges 
upon gentle green 
fields where white 
cattle graze Somewhat 
farther on, where the 
country is agam moun- 
tamous, the river flows 
through a beautiful 
valley planted with 
many vmeyards and 
orchards, with here and 
there a stiip of forest or 
a village with quaint old 
houses of stone or brick 
At the northernmost 
nver, 75 miles south- 


happily until Elsa, yielding to her doubts, asked 


point reached by the 
west of Pans, is Orleans, an old city of many 
historic memories, dehvered from the English 
in the 15th century by Joan of Arc Below 
Orleans the Loire enters the old provmce of 
Tourame, a country of old Roman rums and 
frowmng feudal towers, whose halls once echoed 
to the mailed tread of French chivalry About 
76 miles south-west of Orleans nse the towers 
of Tours while 35 miles from the nver’s mouth 
is Nantes, where Henry IV of France signed 
the famous edict givmg rehgious hberty to the 
Huguenots (1598) At this point the Lone 
widens into an estuary with many islands, over 
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portions of which Nantes, now an important 
manufacturing city, has spread The port of 
St Nazaire, accessible to the largest ocean- 
going vessels, hes where the nver mingles ita 
waters with those of the Bay of Biscay 
The Loire is navigable only in a very limited 
sense In many places it is choked with rocks 
and gravel earned down from the mountains, 
or with sand and clay from the Pans basin, 
rendering its channel uncertain In the wet 
season its many tnbutanes so increase the 
volume that it floods wide stretches of land 
along its banks, while in the heat of summer it 
shnnks to a thread of sand-bars and shallows 
Many canals, however, have been built as an 
aid to navigation, notably those connectmg it 
with the Seine, the Sadne, and (at Nantes) with 
the harbour of Brest 

Lombards. The most productive region 
of Italy, the great fertile valley of the Po, is 
fatiU called by the name Lombardy, from the 
barbarian Lombard hordes who overran it m 
the 6th century These people, the last of the 
Germanic mvaders of Italy, pressed down from 
the north (668 a d ) withm 15 years of the time 
when the empeior Justinian had expelled the 
East Goths They soon gamed the mastery of 
most of the pemnsula, though Borne, Ravenna, 
and a few other fortified cities successfully 


resisted their assaults They failed, however, 
to establish a strong central government Many 
small dukedoms grew up, thus sphttmg Italy 
mto numerous small divisions whose jealousies 
and nvalnes helped to lay the foundations for 
the disunion which lasted until the unification 
of Italy in 1870 The Lombard Icmgdom m 
the valley of the Po lasted a httle more than 
two centuries , it was finally overthrown by 
Charlemagne (773), who invaded Italy at the 
request of the Pope, dethroned the Is^g, and 
was hunself crowned with the “ iron crown ” 
of Lombardy — so called because beneath the 
gold was a circlet of iron, said to be made from 
one of the nails with which Christ was crucified 
After the break-up of Charlemagne’s empire 
the Lombards gradually merged with the other 
peoples of Italy 

The energetic race which grew up from this 
fusion of Latm and Teuton became conspicuous 
from the 13th to the 16tli centuries for the 
success of its members as merchants and money - 
lenders They found their way to London and 
other European cities m such numbers that 
north of the Alps all Itahans came to be known as 
“ Lombards,” and finally the name ” Lombard ” 
became synonymous mth “ moneylender ” 
One of the streets m the City of Lonrlon 
18 still called " Lombard Street ” after them 


The METROPOLIS of the WORLD 

^ther etttes may lay claim to be the most beautiful, the most gay, or 
^the most modem in the world, but London remains the greatest of 
them all, in size and population, industry and commerce 


London. If you are visiting London for 
the first time your impressions as you approach 
the capital of the Empire may be disappointmg 

If you amve by rail- 
way from the north, 
south, east,or west,yon 
may see only the backs 
of rather drab houses, 
you may come through 
smoky tunnels, through 
cuttmgs in which bnck 
walls are all that con 
front you, or through 
long rows of sidings 
where the goods trams 
that carry the capital’s 
traffic in merchandise 
are noisdy unloaded 
a supposed Roman milestone and marshalled 
If you come in by car you will traverse one of 
the new arterial roads, and j'ou will see examples 
of nbbon builduig Along either side of these 
new concrete roads you will pass factories and 
small houses, examples of the lack of planmng 
that has maned much of London’s outskirts 


The factones have been built smee the World 
War, as a result of the movement of mdustry 
towards the south of England, for London is now 
one of the greatest man^actunng centres m the 
world But London must not be judged by its 
approaches It is only when you get mto the 
heart of the capital that you can realize its great 
histone mterest, its wonderfully vaned life, and 
its indefinable charm 

Where Lies London’s Heart 
All that IS of mterest m London lies witlun a 
few miles of Channg Cross, which may be 
considered the heart of London Within the 
square mile of the City, and withm the City of 
Westminster and the Borough of Southwark 
most of the great events m London’s history 
have been enacted, and withm that small area 
stand most of London’s histone buildmgs 
H, however, we would begin our survey of 
London from the oldest part of the City we must 
start from the Tow er of London Iq v ) 

Around us, as busy as a disturbed ant-hill, is 
London, the “ city of Lud,” an ancient king of 
the Batons w ho ruled his people m their flimsy 
huts on the marshj shores of the Thames, m 
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The top photograph shows the Tower Bridge with the Tomr of t 

Cannon Street Railway Bridge, Southwark Bridge and BlackfriLs BrJdre ^^St"f>an5’ upstream, London Bridge, 













—‘LONDON RIVER’ AND ‘WEST END’ FROM THE AIR 



The line of curved huildings seen in the upper photograph is Regent Street, leading into Ficcadlly Circus in the centre of which 
IS the Shaftesbury Memorial with the statue of Eros Left &otn Piccadilly Circus runs Piccadilly, and at right angles to that 
IS the continuation southward of Regent Street The lower photograph shows the Green Park on the left, and St James s 
Park on the right seen from above Hyde Park Comer Middle right is Buckingham Palace, with the royal gardens 
Beyond is the Mall dividing the two parks Constitution HiU with its Arch (bottom left) is also visible 
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the days before the Romans conquered the land 
Here was the first firm ground on which vessels 
from the sea could land their goods, and here 
was the lowest point at which the river could be 
forded or bridged, so roads conveip;ed at this 
pomt and London grew to the mighty giant of 
today Romans built the first bridge where 
we now see the Tower Bndge King Alfred the 
Great added to the city’s fortifications , and 
Wilham the Conqueror built the Tower 
Let us first get the “ he " of the city from the 
Tower The Thames sprawls Iifee a great, broad 
S to the west and south, and 
wmds its course 40 miles east- 
ward to the sea When the 
Tower was budt London had 
about 30,000 people Its growth 
smce then has been enormous, 
and today the inhabitants of 
“ Greater London ” number 
about 8,655,000 people 
What puzzles you at first 
IS the way the streets twist 
and turn But you will see that 
these higgledy-piggledy streets 
that seem to cnss-cross every 
way really run parallel with 
the S of the river When we 
are at the Tower we are close 
to the heart of busmess London, 
with the Royal Mmt and the 
Bank of England, the Stock 
Exchange (?«) and Custom 
House, busy markets like Bil- 
lingsgate and Sniithfield, and 
innumerable banking houses, 
brokers’ and insurance offices 
Near by are Tower Hill, grim 
scene of many an execution, 
and the magi^cent building 
of the Port of London Author- 
ity , away to the east are the 
docks m which the Imers ply- 
ing to Africa and Austraha, 

India and the East, and the 
cargo steamers which carry a 
great part of the world's com- 
merce load and unload, and there, too, are the 
slums and poverty of London’s East End, m- 
eluding the foreign quarters like “ Chinatown ” 
But m the neighbourhood of the Tower you 
could hardly shoot an arrow without its drop- 
ping into a street famous m finance and history 
Lombard Street, Threadneedle Street, CornhiU, 
and Leadenhall Street are narrow streets 
famous for bankmg and finance, the first being 
named after the Itahan merchants and bankers 
who settled there m the 14th and 15th centunes 
In Leadenhall Street and the viomity are many 
sliippmg offices, and m Throgmorton Street is 
the Stock Exchange 



CHARING CROSS 
The cross at Charing Cross, a replica of that 
erected to Edward I’s Queen Eleanor, is a 
favourite roost for London’s starlings 
When this picture was taken every "bed" 
was occupied for the night I 

Fox Phoiot 


The Bank of England (q v ) — “ the Old Lady 
of Threadneedle Street,” as it is ]olan^y called 
— hes just a httle north-west of the Tower It 
covers the most important four acres m the 
British Empire, and is a centre of world finance 
Within recent years it has been rebuilt 
Everywhere hereabouts are histone memonals 
Alexander Pope, the poet, was born m a httle 
side-street just off Lombard Street Samuel 
Pepys, the famous diarist, who spent fais days m 
the Admiralty offices, hved not far from Tower 
Street The Hudson’s Bay Company, which 
dominated half of North 
Amenca for two centunes, bad 
offices (and have yet) in London, 
a few hundred yards from the 
Bank of England Milton was 
bom m Bread Street, the bakers’ 
quarter, and Sir Thomas More 
in Milk Street, the site of the old 
dames Keats was bom near 
Moorgate, and Thomas Gray m 
Cornhill 

Close to the Bank of England 
IS the Mansion House, the 
official residence of the Lord 
Mayor of London, and about 
a quarter of a mile north of it 
IS the Guildhall, the head- 
quarters of the Corporation 
of the City of London In it® 
hall and bbraty the CitY*s state 
functions are held, and many 
Royalties and other distmgnish- 
ed visitors to London have been 
entertained there In the Gmld- 

hall the Lord Mayor’s Banquet, 
at wluch the Prune Minister 
of the day usually makes an 
important pohtxcal speech, is 
held on Lord Mayor’s day, 
November 9, after the Lord 
Mayoi has gone in procession 
to the Law Courts to be sworn 
in The Guildhall dates from 
the begmmng of the 15th rew 
tury The woodwork was 
troyed m the Great Eire, but parts ® ^ ® 
great hall were untouched and the erw 
intact Half-a-mile west of the Mansion Ron 
IS St Paul’s, the cathedral of the 
London , its chapter has been presided ovw y 
a long succession of distinguished Deans, 

John Donne, m Stuart tunes, to Dean Inge 
Many books have been written nbout 
Paul’s It is as famous as Westminster A J' 
which we shall visit presently m the Wes 
Legend says it is built on the site of a P 
to Diana, replaced by the Romans nu 
Christian church, which m turn 
by the pagan Saxons Old St Paul s, 
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A SHORT TOUR ROUND OLD LONDON 
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year °* which has come down through many centuries, distinguishes the civic life of the City of London During his 

I Mayor f^^fh Mayor lives in the Mansion House, but official business is conducted chiefly at the Guildhall The Lord 

(the electi^ the n^ year is elected at Michaelmas, and this photograph shows the Lord Mayor arriving at the Guildhall for 
( on of the man who will succeed him in November In the foreground are trumpeters of the Life Guards blowing 

1 a fanfare as he arrives Between them and the Lord Mayor s coach is the City Marshal 
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TOWER OF LONDON FROM THE THAMES 

Here from the Thpmes the central block of the Tower of London, known as the 
White Tower, built by William the Conqueror, is seen It is the oldest part of the 
famous fortress In front of it is the circular Wakefield Tower in which the Crown 
Jewels are kept Along the terrace are old guns, relics of Britain’s past wars 
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IN LONDON’S TWO CITIES 

Thit i^eat arci nhich is called London includes witli n it two cities the City o' London 
and the Cits of Westminster In the Cits of London S,. Pauls Cathed al seen at 
the top IS the most famous laidmart ashilc W'estm nster is chicly as ociated s ith 
government offices and the Houses of Pa>-Uaracat seen m he I» ft- pic ,.-e 
H t H ' r 1 1 f'l 
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EAST AND WEST ON LONDON’S RIVER 




Bndee Below London Br,d« K ®'"P® Lonion, which emends as lar as London 

Se on tt Teff Wt banks of the river are lined on both sides with docks, wharves and warehouses, but above the 

^ ? Thames is the Embankment stretching from Blackfriars to Chelsea, lined with Bne buildings like those 

seen in the top photograph possmg the river we see Charing Cross railway bridge , to the left of the bridge is Whitehall Court, 
a famous residential building , and beyond it is the Shell-Mex building On the extreme right is Somerset House 

Photos CPA HI dloii 
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iti Reformation days, suxs built about 1160 powci London Bridge was built by Renme and 
The piesent budding was planned by the great opened m 1831 It stands 

- ^ . . « TTT ..J /v1/4 «tr/\Af^nn tf.ril/>f.nT n w)linh stood for oOD VOflfFS 


aichitect. Sir Christopher Wren, and is one of 
more than 50 churches constructed by him 
after the Great Fire m 1660 had destroyed about 
four-fiftlis of the London of that day (See St 
Paul’s Cathedral) Wien — -r. y 

also built the Monu- v‘, , 

ment (near the northern ■ ' ' ' 

end of London Bridge) 
to mark the spot where 
the Fire began 

A host of associations 
chng round the streets 
in the neighbourhood, 

such as Paternoster Row, - 

originally inhabited b'^ i 

makeis of prayer-beads, I 

but later long associ- '/ 

atedxviththepubhshing ' | 

trade , Watluig Street, 1 

part of the ancient Roman 
load between Dover , | 

and Wioxeter , and 

Cheapside, the histone ^ 

thoroughfare in which 1 1 

was the Mermaid Tavern, 1 1 

frequented by Sir Walter ' ^ 

Raleigh, Shakespeare, i ' 

Ben Jonson, and other 
great poets and wits 
Before betaking our- 

selves to the West End, 1 zSjr^ 

where we shall find the i I M 

centre of government, j H » 

wealth, and fashion, as 1 1 

theEast End 18 of finance, } . -»****^ 

sliippmg, and poverty, , "T| 

we must glance at the ■ — f 

Tower Budge and Lon- ' oi jh, 
donBndge Theformer fill 

is the last budge crossing t | ^ 
the Thames as it flows r * 
towards the sea, and | , 'J 'J ^ 

between the two bndges I ^ 

IS what is known as ' iii'J%|9^Er~8 4 ' 
the “ Pool of London,” I j ! 

in which ships of as " ” lie 
much as 6,000 tons can , T 
berth Such large ships 
could not pass under an M 

ordmary bridge, so when ^ ’’ 

the Tower Bridge was 
built between 1886 and 
1894 it was necessary IgyMl 

open to OP 

^able ships to pass I„aes.gnmg St Bnde's, i 
i ne roadway is therefore the body of the church \ 
carried on two bascules, put all Ls skill into maki 
which can be raised and church was seen only 
lowered by hydraulic pIm 
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old wooden btriictmo wluch stood for 600 years 
We can now make our way westward from 
St Paul’s either along Fleet Stieet and the 
Strand or by the Thames Embankment, which 

_ , ^ stretches in an almost 

unbroken line from 
{, • j i- Blackfriars Bridge to 

^,v . , V Fulham Tlie carnage 

*■ way IS over 60 feet wide 

^ ' and along the roadway 

there are plane trees 
with seats beneath 

: If we wash to see as 

-1 many famous buildings 

^ as possible we shall 

y choose the Fleet Street 

' and Strand route These 

two streets form the 
^ most famous of London’s 
East to West thorough- 
j•P fares Fleet Street is 

il|i ' the heart of newspaper 

land, and an impressive 
example of the fine build- 
||b p mgs m which great news- 

‘Py* papers are housed today 

18 the ofBce of “ The 
ll Telegraph and 

j Morning Post ” 

ggpK V Contmumg westward, 

some of the 

,5^* most famous landmarks 

: " of the capital The first 

.■^1 of these is the Temple, 

J lymg between the Em- 

1 — bankment and Fleet 
- - - 1 -^ *_Q Street, m which are two 

of the Lmsef the lawyers, 
PTl®™ Inner Temple and 

_ I *' 1 1 the Middle Temple The 

' ~ I, {ifk hall of the Middle Temple 

1 '- IS a magmficent Tudor 

building m which some 
of Shakespeare’s early 
R5 plays were probably first 

~H performed In the Temple 

- Cnurch are the tombs 

of some of the Crusaders, 
. J"] for the Temple gets its 
j Crusading 

I ~ li Kmghts Templars, whose 

|||||i|li||d^ j ' '^1 !►, stronghold it once was 

This IS the finest of the 
' four round churches 

A rt, remammg in England, 

it street. Wren bore in mind that jj . 

lid be hidden by houses, so he and dates W the 12th 
Its spire beautiful This view of century Ohver Gold- 
• a short time while neighbouring smith’s grave IS Said tO 

hem its churchyard For 
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ONE OF WREN’S MASTERPIECES 
In designing St Bnde’s, Fleet Street, Wren bore in mind that 
the body of the church would be hidden by houses, so he 
put all Ls skill into making its spire beautiful This view of 
the church was seen only for a short time while neighbouring 
buildings were being rebuilt 
PfoM A r KfriHnS 
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LOOKING DOWN ‘THE STREET OF INK’ 

This photograph shows FJeet Street, looking eastwards On Bie e'treme 
left IS the pinnacled tower of St Dunstan’s Church The dominating white 
building farther down the street is “ The Daily Telegraph & Mormng Post " 
office The great dome of St Paul’s Cathedral towers above the city in the 
distance, while in front of it is the steeple of St Bride’s church 


the rest, the Temple consists of mellow old brick 
buildmgs wheie barristers have their chambeis 
Goldsmith, Chailes Lamb, and Thackeray all 
had chambeis m the Temple The other two 
Inns of Court are Lincoln’s Inn and Gray s Inn, 
both of which have fine old liaUs 
The first building of note gomg westward is 
the Law Courts, a grey stone building with an 
imposmg frontage to the Strand Proceeding 
westwaid, we pass the fine block of buildmgs 
which houses the oflSces of the Government of 
Austraha, and less than halt a mile faither on 
we come to Trafalgar Square, dominated by the 
Nelson Monument On the north side of the 
Squaie is the National Gallery (g v ), on the east 
aie the offices of the Umon of South Africa, on 
the west those of the Canadian Government, 
wlule on the south side Whitehall opens out 
towards Westminster T^HiitehaU and West- 
minster have been called the lieait of the 
Empire, for in Whitehall are the chief Govern- 
ment offices, the Foreign Office, the Home Office, 
the Dominions Office, the India Office, and many 


others As we go down Whitehall we 
pass on the light the Horse Guards, 
whose mounted sentries m their shm- 
ing steel breastplates attract the 
admu-ation of every passer-by, and on 
the left the last relic of the old Palace 
of Whitehall, the Banqueting Hall 
Whitehall’s grandeur dates back 
to the great Wolsey, the discarded 
favouiite of Hemy WTT , for here 
was Wolsey s London residence as 
Aichbishop of York After his fall 
it became Crown property, and was 
renamed Whitehall It became a 
palace of legal splendour under the 
Tudors and the Stuaits, but its 
memories are chiefly tragic It was 
here that Henry \HII met Anne 
BolejTi, and here the selfish monarch 
died It was through one of the 
wmdows of the Banqueting Hall 
that Charles I was led out to execution 
on a scaffold erected m the street 
Cromwell hved here , Jlilton wrote 
State papers heie , Chailes II held 
heie the inld orgies of his comt and 
heie, too, spent his last hours 
In the centre of '\'\’liitehall stand 
the majestic Cenotaph, erected to the 
memory’’ of those who died m the 
World War, and the Earl Haig monu- 
ment The official residence of the 
Piime Mmistei is in Dovnmg Street, 
uliich till ns oft Wiiteliall on the 
light And neai bj’, doum towards 
the Thames, is that place of mystery 
and drama— Scotland Yard, the liead- 
quaiters of the Metropohtan Police 
On the light bank of the Thames we see the 
magnificent new hall of the London County 
Council and on the left bank the Houses of 
Parliament by Westmmster Budge, and at 
light angles to them is Westminster Abbey 
Heie is the verj' heart of the British Empire, heie 
beats the political pulse for a quarter of the 
people m the known u orld The old Parhament 
building u as burned m 1834 when an impatient 
servant overheated a flue m burmng up wooden 
“ talhes ” or receipts which had accumulated in 
the Tieasury in the course of six centuiies This 
afforded the oppoitumty to eiect the present 
beautiful Gothic buildmg, coveiiiig an area of 
eight acies In its chamlieis sit the House ol 
Commons and the House of Lords, amid sur- 
roundmgs of the lughest historic significance 
Westminster Hall, which was begun by the 
Conquer 01 ’s son, William B-ufus and remodelled 
by many of his successors, still stands and serves 
as a vestibule to the Houses of Parliament 
Here were held some of the earhest Paihaments 
In this Hall the coronation feasts, earned out 
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on a most lavish scale, took place until early in 
the 19th century Here Edward in entertained 
the captive kin gs, David of Scotland and John 
of France , and here Edward II and Richard n 
were declared deposed In this histone hall 
Charles I was sentenced hy a high court set up 
by Parhament , and from this hall Cromwell a 
few years later turned out the " Rump ” of 
that Parhament 

The chief English courts were held m West- 
minster Hall and m buildings on the west side 
winch were erected for the purpose, until the 
present Law Courts were built Here the 
bodies of Kmg Edward VH and King George V 
lay in state while thousands of their subjects 
filed past to pay their last homage 

Just across the street from the Houses of 
Parhament stands Westminster Abbey, founded 
by Edward the Confessor and added to by his 
successors until it became the superb Gothic 
church that it is today (See Westminster Abbey) 

We shall not have time to go to St James’s 
Park, not far from Westminster Abbey, or to 
visit Buokmgham Palace and St James’s 
Palace — even if we could gam admission The 
first impression of these royal palaces would 
probably be one of disappomtment St James’s 
Palace, long disused as a royal residence, is still 
the official home of the Bntish Monarchy 
Ambas'iadors and ministers are accredited to the 


Court of St James’s, and the King still holds 
his levees there Buckmgham Palace is hardly 
as imposing as many of the pnvate residences 
of the country But it is neither the luxury 
nor the beauty of British palaces that makes 
them dear to the Bntish heart, but what they 
stand for in our history 

‘ Spouters’ Comer ’ in the Park 
Westward of St James’s Park is Hyde Park, 
a vast expanse of 361 acres (636 acres with 
Eensmgton Gardens, which adjoin it), which 
was once a royal park but is now a people’s 
pleasure ground On Sundays and hohdays it is 
thronged with people Many of them gather in 
good-natured knots round impromptu orators, 
who are allowed to speak freely at a spot in 
the north east corner on almost any subject 
they desire — ^rehgious, pohtical, economic, or 
what not It is one of the safety-valves of the 
Bntish constitution In Kensmgton Gardens 
stands Kensmgton Palace, a former Royal 
residence, in which Queen Victoria was born 
Here, too, are the Round Pond, a favounte 
spot for model yachtsmen, and the Peter Pan 
statue Regent’s Park hes a mile to the north, 
with its Zoo (See Zoological Gardens) 

Let us now take a bus and ride down Picca- 
dilly from Hyde Park Corner, viewing residences 
and clubs from the bus top — a favourite method 
of sight seemg — ^until we arrive at Piccadilly 
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TRAFALGAR SQUARE IN THE HEART OF 
The most famous of London’s many squares is Trafalgar Square, which hes within a hundred yards of Charing Cross usuillv 
considered the centre of London On the south side of it stands the Nelson Column, i 68 J feet high, surmounted by 'a statue 
01 weKon, 17 feet hiyh with four lions sculptured by Sr Edwin Undsecr at the corners of the plinth The building seen lus* to 
tne rigiit of the column is Canada House, housing the ofices of the Canadian Goyemment in London The National Gallery 

occupies the whole of the north (nght) side of the Square 
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The top photograph shows the Houses of Parliament from across the river On the extreme right is the Clock Tower with Big 
Ben, while on the left is the Victoria Toiver, through an arch in the base of which the King enters for the opening of Parliament 
In front of the bmldmg is the terrace facing the river The lower photograph shows the County Hall on the opposite bank of the 
Thames , from here the whole of the County of London, except the square mile of the City, is governed In front of it a row of 

Thames pleasure-steamers are moored 


Circus, from which radiate Regent Street, 
Shaftesbury Avenue, and Coventry Street, and m 
the centre of which is the famous fountam sur- 
mounted by the figure of Eros, a memorial to 
the great Lord Shaftesbury, who did so much 
to arrest the exploitation of child labour 
Here we are m the heart of the great theatrical 
district of London, while to the north is the 
curious Italian quarter called Soho, famous for 
its many restaurants 

The visitor to London will, of course, visit 
the national picture gallenes and museums 
After the National Gallery and the British 
Museum {see separate articles) the most import- 
tantcolleftionsaie the Tate Gallery at Millbank, 


a branch of the National Gallery, housing 
modern pictures, the Wallace Collection m 
Manchester Square, wheie pictures, funuture, 
and armour are exhibited, the Victoria and 
Albert Museum, where there are mterestmg 
exhibits of fuimture and other objects, the 
Science Museum, Natuial History Museum, and 
Geological Museum, the four last-named bemg 
at South Kensmgton The London Museum, at 
Lancaster House, just noith of St James’s Park, 
houses an interesting coUection of lehcs of old 
London and of costumes, including some of the 
Royal robes The Imperial War Museum, 
now m Lambeth, is a great stoiehouse of 
exhibits connected with the Woild Wai 
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You have only touched here and there the 
central paits of metropohtan London To the 
north he enormous residential areas, such as 
Hampstead and Camden Town To the east 
are Greenwich and Woohvich — ^the one the seat 
of the Hoyal Observatoiy on the central 
meiidian of longitude, the other of the Royal 
Aisenal and the Royal Mihtary Academy To 
the south of the histone river aie Battersea 
(with its gieat pouei -station), and Lambeth, 
and to the vest Chelsea 
On the south side of the iiver is the borough 
of Southwark It is a puiely mdustrial district, 
but you may see the spot where stood the 
Globe Theatie in which Shakespeare acted 
Dates m London’s History 
London became a place of importance under 
the Romans, probably first m A n 43 It was 
burned by the Biitons under Queen Boadicca in 
A D 61 From 369 till 412 it was the capital of 
Roman Biitain (bemg known as Londtnium) 
Bede calls it a “ princely town of trade,” when 
it was the capital of the East Saxon kmgdom 
King Alfred restoied the city after it had been 
burned and the Roman walls destioyed by the 
Danes London, already nch and prosperous, 
sided with the House of York m the Wars of 
the Roses The prmciples of the Reformation 
were welcomed and the suppression of monas- 
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tenes and the confiscation of then property 
under Henry VIII made him popular, though 
the same treatment of the guilds lost the Duke 
of Somerset the favour of the citizens 
Under Queen Elizabeth new opemngs for 
adventure m America and India gave a great 
impulse to the city’s tiade London was apower- 
ful aid to Parliament m its war with Charles I, 
and the city’s “ trained bands,” made up of 
Puiitan apprentices, fought on many a battle- 
field The plague, which had several times 
visited London, in 1665 destroyed one fifth of 
the population , and the Great Eure of 1666 
burnt 396 acres of houses 
London was first hghted by lanterns m 
1415 , by gas in 1807 The streets were first 
paved m 1533 Omnibuses began to run on 
regular routes in 1829 , the Metropohtan under- 
ground was opened m 1863, and the first 
“ tube ” m 1890 These now consist of about 
700 miles of railway, mcluded ivith the buses, 
trams, and “ Green Lme ” coaches m one vast 
undertakmg known as London Tiansport 
London possesses many educational establish- 
ments, the chief of which is London Umversity 
{qv) Then there are pubhc schools like West- 
minster, St Paul’s, and the City of London 
The resident population of the sc[uare-mile 
“ City ” (withm the Roman walls, the gates of 
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reconstruction of the LONDON OF ROMAN TIMES 

1 ms reconstruction shows London much as it must have been during the Roman occupation of Britain In the foreground 
1 onH ® *an the present London Bridge On either side of the bridge gate at the 

ex“ vlhons f « known from modern 

excavations The walls are shown with the towers that were added to them towards the close of the Roman occupation 
From the reconstruction by Dr H II heeler and A Forestter in the London 3fiueiim 
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which have given their names to sheets hlce 
Aldgate and Bishopsgate), is less than 11,000 
In addition, London comprises 28 metropolitan 
“ boroughs,” each admimstermg its own affairs 
The London County Council takes care of most 
matters concerning London as a whole It 
consists of the chan man, 20 aldermen, and 124 
councillors The “ City ” is governed by a Loid 
May 01 , 25 aldermen, and over 200 common 
councillors (See also Livery Compames) 

The admmistiative coxmty of London and 
the City togethei covei 117 square miles and 
have a population of 4,863 ,000 Wiat is known 
as Greater London includes the Metropohtan 
Pohce District and the City of London Police 
Distnct, and covei s an area of nearly 699 
square miles, with a population of 8,655,000 
It IS a little difficult to appreciate the fact 
that the city of London has 48 miles of 
thoroughfaies, including budges, courts, and 
alleys Eveiy mght of the yeai these are 
washed down by an army of men whose weapons 
are hose, scraper, shovel, and broom Small 
wonder that London, ivith all this care, is 
tlie cleanest city m the wide world 
The skylme of London is changmg Old and 
famihai landmarks disappear Blocks of small 
buildmgs make way for huge structures — ^a 
typical example being Broadcastmg House, 
headquarters of the B B C , m Portland Place 
But London is scarcely likely to become a city 


of skyscrapers, for the all-sufficient reason that 
the nature of the soil prevents it Theie is no 
solid rock on which to build foundations 
Londonderry, Nobthebn Ibbland 
Covermg some 816 square miles, with a popu- 
lation of about 142,000, this county, more 
familiarly known as Deiry, is one of the six 
counties which together constitute Hoi them 
Ireland Divided into two unequal paits by 
the beautiful Lough Foyle, it is bounded on 
the north by the Atlantic and on the south 
fay Lough Neagh 

Pastuie and tillage areas aie about equal, 
with flax and oats the mam crops Linen 
manufactuie is the chief industry, and a laige 
expoit tiade m livestock to Glasgow and Liver- 
pool IS earned on horn Londonderry City and 
Colei aine The latter town is the centie of 
the famous iiver Bann salmon fishenes Brew- 
ing and distilling and tlie manufacture of 
earthenware are important subsidiary mdus- 
tries Given to the citizens of London by 
ICing James I, Londonderry, the capital city 
(population, about 47,000), was founded about 
546 by St Columba, who called it Doue, the 
" place of oaks,” from which Derry, the city s 
original name, is derived It is also known as 
the “Maiden City” m commemoration of 
having successfully withstood the siege of 1689 
London University. Though this is 
the largest umversity m the world, botli m 
number of colleges and in 



LONDONDERRY’S ARCH 

Thw arch, built in 1789 m memory of WiUiam of Orange, is called the Bishop’s Arch 
a? It stands near the episcopal palace Through an earlwr amh on the sa™ 
sorties were made by the besieged during the siege (16S9) of Londonderry by James ll 


number of students, a very 
small proportion of Lon- 
donei s ever realize that theirs 
IS a university torni This 
IS probably because, apait 
from occasional “ rags,’ the 
students hving in London 
never obtrude themselves on 
the public — and, mdeed, are 
unrecognizable as students, 
smce they do not weai gowns 
in the streets, like those of 
Oxfoid and Cambridge , and 
partly because tlie colleges 
aie scattered so far apart 
throughout Greater London 
from Hampstead in the north 
to New Cross Gate in the 
south, from Kensington in 
the west to Jlile End Koad 
in the east 

LondonUmversitj’^consists 

of some forty schools and 

oolleges,including,among the 
best-Itnown, King’s College, 
Strand , Umversity College, 
Gower Street, theimpenal 
College of Science, South 
Kensmgton, Bedford College 
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(for iromen) , Birkbeck College (for evening 
classes) , Goldsmiths’ College , the Slade School 
of Art , the teaching departments of seveial 
great hospitals , and the foimei London Day 
Training College for teachers (nov called the 
Institute of Education) But there is no 
residential qualification for London University 
students — ^they may, and do, live anjTvhere m 
the world , comparatively feu live m London 
itself, and only a tiny fraction m the hostels 
attached to the Univeisity All maj' sit for the 
evammations, but those attending a school or 
college of the Umversity are registered as 
“ internal ” students, and those stud 3 nng 
elsewhere, or at home, are called ‘ external ” 
students The number of mteinal students m 
1936 was 13,600 

The University is governed by a Chancellor, 
Vice Chancellor, Chairman of Convocation, and 
Principal, all members of what is called the 
Court , and bj' a Senate, which comprises these 
gentlemen and the heads of the schools and 


colleges The Umversity was founded m 1836» 
first as an esamimng university alone, and m 
1900 was made a teachmg umversity In 1936 
occurred two great events m its history — ^the 
celebration of its first centenary, and the 
beginnmg of the Removal of certain of its depart- 
ments to the new London University buildmgs 
in Bloomsbury, of which the foundation stone 
had been laid in 1933 by Kmg George^ V 
These buildings {see illustrations in pages 706, 
707, and 709) will house the admimstrative 
offices (removed fiom South Kensmgton m 
1936), the hbrary, the Institute of Education, 
Schools of Oriental and Slavomc Studies, 
Birkbeck College, the Courtauld Institute of 
Art, and the students’ Umon 

London ranks as a “ modem ” umversity, offer- 
mg tuition and evammation in practically every 
branch of Icnow ledge Particulars of its courses 
and degrees, and of enrolment as internal or ez- 
ternal student, may be obtained from the Secre- 
tary, London Umversity, Bloomsbury, W C 1 


NORTH AMERICA’S GREATEST POET 

P robably more of Longfellojv’s terse ts known by heart tn the English- 
speaking countries than any other poet’s, for we all learn something of 
hts at school, even if it ts only The IV reck of the Hesperus 


Longfellow, Hevbx Wadsworth 
(1807-1882) Have you a favouiite poet * If 
it 18 Longfellow, then Hiawatha is a friend 
of yours, and King Olaf, that fine strapping 
hero , you know all about the village black- 
smith , and “ Evangehne ” with its “ forest 
pnmeval ” makes jou feel both sad and happy 
Longfellow was himself not unlike a child, 
big and simple-hearted and fnendly He 
taught young people foi manj’’ j^ears as pro 
fessor of modern languages , he had children 
of his oivn, and he helped and encouraged many 
young poets Everybody loved hun, from his 
great contemporaries hke Emerson, Hawthorne, 
and Holmes, to the childien he played with 
every afternoon at the “ children’s hour ” 

He did an important service m opening the 
eyes of his countrymen to the beauties of 
European legends and hterature He knew 
Erench and Italian and German, and his verse 
translations — especially of Dante’s " Divme 
Comedy ” — ^brought many foreign poems withm 
the reach of the American people His own 
poetry, too, was often founded on some 
European folk stoiy or legend, as, foi instance, 
most of the " Tales of a Wayside Inn ” and 
“ The Sagas of lung Olaf ” Others, like “ Paul 
Revere’s Ride ” and “ The Courtship of Sides 
Standish,” were actually founded on memorable 
events m American history 

In his famous " Hinw atha,’ Longfellow used 
mitenal found in old Indian legends The Iro- 


quois Indians had stories of a great and wise 
chief named Hiawatha, who lived shortly before 
the appearance of the wlute man m America, 
and who plaj’ed an important part m brmgmg 
together the tribes of the powerful Iroquois 
League There were, also, numerous legends 
among the Indians of the Great Lakes, about 
another hero known by various names Long- 
fellow became interested m these legends, and 
decided to embody them in a narrative poem 
The hero, accordmg to Longfellow, was “ a 
personage of miraculous birth, who was sent 
among them (the Indians) to clear then: nvers, 
forests, and fishing grounds, and to teach them 
the arts of peace He was known among the 
various tnbes by the several names of hhehabou, 
CInabo, Manabozo, Tarenyawgon, and Hia- 
watha ” Longfellow gave his hero the name 
Hiawatia as this seemed to him the most 
musical its cadences may even have suggested 
the trochaic metre of the poem 

Longfellow also wrote shorter poems that are 
very famous “ A Psalm of Life,” “ Excelsior,” 
“ The Childien’s Hour, ’ and others His poems 
soon won recognition abroad, and w ere translated 
into European languages He is one of the most 
popular poets in hterature 
Longfellow’s personal life was rather unevent- 
ful He was bom at Portland, USA, and 
passed his childhood m this beautiful town 
with its elm-shaded streets and wide view over 
the bay When he was IS he graduated m the 
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same class HaAvthorne, and after three 
years’ tiavel and study m Euiope letuined to his 
alma mater as piofessor of modem languages 
He lemained heie until 1835, when he resigned 
to accept a simdai appointment at Harvard 
In the same year came lus first great sorrow, 
the death of Ins young ivife while he was travel- 
hng with hei in Holland In 1843 he mained 


again, the second \nfe being the heroine of his 
prose romance " Hj’perion ” Eighteen years of 
idyllic happmess followed, and these were also 
the gieatest creative years of his life A tragic 
bleak came when his vofc was burned to death 
It was long before he recovered from the 
shock, but his last yeais weie made happier 
by the devotion of his five cliildieii 


Longfellow’s Story of Hiawatha 


lyfAHY 3 'ears ago, by the shoies of Lake 
Supeiior, which the Indians called Gitche 
Gurnee, “the shining Big-Sea Watei,” there 
stood the wigwam of old Nokomia, Daughtei of 
the Moon Heie she hved with her grandson 


gotten all about him Nokomis hushed the 
httle one to sleep m his moss-hned cradle, and 
told him many a fanciful tale about the moon, 
the &eiy comet, oi the lambow ivliich he saw' 
above the dusky pine tiees that cast thew 


Hiaw'atha, whose beautiful mother had died velvet shadow's about the wigw'am 
when he was a babj', and w'hose father, Mudje- Almost as soon as he learned to speak, the 
fceew'is, the West ll'ind, had gone off and for- sturdy httle Indian boy learned also the language 

" ^ and aU their secrets,” and caUed them 
‘ Hiawatha’s chickens ” So, too, he 
learned all about the beasts of the 
field and forest 

Hovr the bearers bnilt their lodges, 

Hovr the squirrels hid their acorns 
Hovr the reindeer ran so swiftly, 

Why the rabbit vras so tuuid, 

Talked vntb them vrbcne’er he met them. 
Called them “ Hiavratha’s brothers ” 

So Hiawatha grew mto a strong, 
brave, and noble man He was a 
mighty huntei and had many strange 
adventures He w'ore magic mittens 
of deerskin with w Inch he could smite 
great rocks asunder, and moccasins 
which took him a mile at a stride 
One of Hiawatlia’s great battles was 
ivitli thefieice Pearl-Feather, a wicked 
magician w ho Jived ma wigwam among 
stagnant pools guarded by coding 
serpents Because of a magic sliirt he 
wore, Peail-Peather could not be 
harmed At last Hiawatha, wounded, 
exhausted, and in despair, had onij' 
three arrow's left “ Aim your arrows 
at the roots of his hair Hiawatha,” 
sang a woodpecker to him Bbawatlia 
did so, and the mighty magician lay 
dead at lus feet Tlien, before he took 
back the fuis, w’ampum, and othei 
enemj' trophies to divide among his 
people, Hiawatha stained the little 
woodpecker’s head with blood in 
honom of his service That ciimson 
badge the woodpecker pioudly wears 
to tins day 

LONGFELLOW AND HIS DAUGHTER Inorderthathemightbiing blessing 

Mo doubt one reason why Longfellow made such an appeal to young to blS people, HiaW'atha OncC went 
people was because he loved them so deeply His poem, "The Children’s nJonemto the forest to fast and pray 
Hour," draws a delightful picture of his daughters— " Grave Alice and « xi fourth dav of hiS fastinff, as 
laughing Allegra and Edith with the golden hair ’’ This picture shows , , , , 

Edith reading to her father something that has attracted her he lay on Ills COHCh exhausted, 
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youth dressed in green and jellou garments, 
with plumes of green falling over liis golden 
han, came to Bja-uatlia and bade him wrestle 
with him Hia-natha aro^e, and, feelmg new life 
and vigour -nithin him, wrestled •nith the sti anger 
until he cned, “ ’Tis enough ” On the morrow, 
and again on the next day, the youth Mondamin 
came and wrestled with Hiawatha As he 
departed after the third conflict he said that he 
would come once agam, and that this time 
Hiawatha should conquer him 
At last, on the fourth day, after a long ttawai 

struggle, Mondamin lay lifeless on the ground, 
with his hau- dishevelled, his plumage tom, Hiawatha took his b 
and his garments tattered Hiawatha buried peaceful Ojibways, i 
him carefully m the soft earth, as Mondaimn had sw aited them 
bidden him, where the ram nught fall upon him Hiawatha and In 
and the sun might warm him Day by daj' together, but at las: 
he watched beside the grave and tended it ivmter, when the Ini 
carefully, "tiU at length a y snow-buned foi 

small green feather” shot up- fever spread among 

ward, and then another and vjC xi/ 
another m 

And before the Summer ended 11 / 

^ood the Maize m all its bcantr, I ful 

Witt its shimng robes about it ^ Wig 

And its long, soft, golden tresses 

Thus It was that Hia- (^/ f If 

watha gave to his people ff if II 

the great gift of maize, ft ' 

or Indian com ^ ' 

The Indians saw m ^ 

Hiawatha the prophet * -w 

C^t ^CUt teacher that The hero makes fnends with animals 

wtene Manitv had Sleleliw ly Wonor C Ayyleton from The CTiMrcn s Biavalha 

promised to send them ® “ 



■tuawatha taught them picture-wntmg, the art 
of healmg, and many other thin gs , and he kept 
the tnbes at peace 

j Hiawatha fell m love with Minnehaha, or 
■uaughmg Water, the beautiful daughter of an 
0 a arrow-maker m the land of the Dacotas 
0 woo her he brought her a fine red deer, and, 
hymg it before her feet, told her of his love 

Then the Dacota 

J Softly took the seat 
beside him 
While she said, and 
blushed to say it, 
" I will follow you, 
my husbind ’ 


Hiawatha in his canoe. 

Hiawatha took his bnde back to the land of the 
peaceful Ojibways, where a great weddmg feast 
awaited them 

Hiawatha and his bnde were very happy 
together, but at last there came a cold dreai^- 
ivmter, when the Indians could hunt no food in 
the snow-buned forests, and an epidemic of 
fever spread among the starvmg tnbes Tlien 
one day Hiawatha stiode forth 
_ m anguish, praying that he 

might find food foi his beauti- 
^ r* ‘ ful Minnehaha, who lay in the 

wigwam stneken with fever 
\ I While he was gone 

fj^f jj If Minnehaha lifted up her 

' M U Jf / 1 head “ Hark > ” she 

'I ' cned, “ I hear the Falk 

of himnehaha calling, 
callmg to me i ” 

HtA.1 “ No, my child,” said 
aids with animals old ^^konus, soothmg- 

om The Children e Biavalha ly , “ it is but the mght 
Barrapica iM wmd m the pines ’ 

“ Look I ” exclaimed the girl, “ I see my 







The lovely Minnehaha 


“ Look I ” exclaimed the girl, “ I see my 
lonely father beckomng me ” 

" but the smoke you see,’ answered 
Nokomis 

Ah,” cned Minnehaha, “ I see strange 
glarmg eyes — and icy fingers Hiawatha ' 
Hiawatha • ” 

Far away m the forest Hiawatha heard the 
cry, and, hurrymg back, burst mto the ivigwam 
But Death had already claimed his beautiful 
Laugbmg Water 

Spring climbed over the lulls with birds and 
blossoms to bnng comfort to Minnehaha’s hus- 
band And with summer there came a mortung 
when from his wigwam door Hiawatha stood 
lookmg over the sparklmg waters of Gitehe 
Gurnee Suddenly, he lifted up his bands toward 
the sun and smiled, as though he were dreanung 
a very beautiful dream 
Over the water, with paddles flashmg m the 
sunhght, came a birch canoe filled with strange 
white men Old lagoo, the traveller, had already 
brought u ord of these creatures, and Hiawatha 
m a vision had seen the pale-faces, sent by the 
Great Spmt to hrmg the Indians a message As 
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the boat grated upon the shoie, Hiawatha 
stepped forward and welcomed them joyously 
“ Beautiful is the sun, 0 strangers,” he cned, 
“ when you come so fai to see us ” 

“Peace be with you and your people,” 
answered the white-faced leader, who wore the 
long black robe of a priest 
The Indian leader welcomed them to his 
dwelling, where the important chiefs and 
medicine-men of the village gathered to do 
them honour After food had been served and 
a peace-pipe smoked in their honour, the priest 
told hiB message, the stoiy of Jesus And the 
Indians thanked him, saying 

“ We have heard your woids of wisdom It 
IS well for us, 0 brothers, that you come so far 
to see us ” 



That evening, at dusk, while his guests 
slumbered m his wigwam, Bbawatha stole 
softly out of the door 

“lam going on a long and distant journey,” 
he told Nokomis and his people “ Many 
winters will vamsh ere I agam appear, as I am 
gomg to the portals of the sunset See that you 
guard well these white strangers and hsten to 
their words of wisdom The Master has sent 
them from the land of hght and morning ” 

Then he stepped into his canoe, turned and 
waved to the sorrowful group on shore, whispeied 
to his boat, “ Westward • Westward < ” and 
sailed into the purple and gold of the sunset 
“ Farewell for ever, 0 Hiawatha I ” cried Ins 
people “ Farewell > ” sighed the forests and 
the waves and the heron in the fens 

Thus departed Hiawatha, 

Hiawatha, the Beloved, 

In the glory of the sunset, 

In the purple mists of evening. 

To the Islands of the Blessed, 

To the Land of the Hereafter 

Longford, Co of Eire This, one of the 
smallest counties m Ireland, covers only some 
420 square miles, with apopulation of only 37,700 
Historically it is one of the richest counties in 
Eire, possessing a large number of antiquanan 
relics At Pallas, a small village near the 
market-town of Ballymahon,and atEdgeworths- 
toivn, Mana Edgeworth, the woman novelist 


LOS ANGELES 

whose works had considerable influence on Scott 
and J ane Austen, spent most of her life, drairang 
her characters in her three Irish novels from 
the peasantry around 

The soil IS marshy and poor in the north, but 
m the south there are fine pasture lands Oats 
and potatoes are the mam ciops Cattle, pigs, 
and poultry are reared in considerable numbers 
Agiiculture is practically the only occupation, 
and the whole population may be described as 
rural Longford, the county town (population, 
3,000), 18 a market centie for gram, butter, and 
bacon, and here is St Mel’s cathedral, one of the 
most noted Roman Cathohe churches m Ireland 
Lorrain, Claude (1600-1682) Many 
of the world’s great pamters have been men 
who from boyhood have followed the profession 
m which they later found fame , but among 
those who began Me in a very different trade 
IS Claude Gelee, better known as Claude Lorram, 
for, coming of very humble parents, and bemg 
a dull and awkward lad, he was tramed as a 
cook, becoming indeed a very able one It was 
while still a cook that he went, in an attempt 
to improve his position, to Rome, and it was 
there that he first entered the service of an artist, 
Augustine Tassi His master soon saw the boy’s 
mterest and skill, encouraged him, and enlisted 
his help m the studio, eventually teachmg him 
to paint Once started, Claude made great 
strides, and soon felt confident enough to return 
to his own countiy, devotmg himself to his new 
profession But after two years he was m Rome 
again, where he remained from 1627 until he died 
Fame did not come easily to Claude Lorrain 
nor, when it came, did it turn his head Himself 
no figure painter, rather than mar his master- 
pieces he had the figures put in by experts 
Although they often give the clue to the titles 
of Claude’s pictures, these figures are small and 
msigmficant, foi above all, he was a master of 
the classical landscape 
Unhke many great pamters, Claude has never 
lacked admirers, and his best works are highly 
prized One great treasure is Claude’s “ Libn di 
Venta,” an album of several hundred mono- 
chrome sketches of his chief works, evidently 
kept by him for reference, with many notes 
Like many great French painters of his da^', 
Claude Lon am was also a fine etcher But it is 
as the first great landscape master, and as the man 
who set the standard for hisgreatest rival, Turner, 
that he is best remembered {See page 1726 ) 
Los Angeles, (Pron los-ang'-gel-4z, or 
los-an'-jel-ez), USA Within a short distance of 
Los Angeles can be found almost every type of 
world scenery This advantage, added to the 
balmy climate and almost perpetual sunshine, 
has made the city (or, rather, its suburb of 
Hollywood) the centre of the film mdustry of 
the Umted States and of the world More than 
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WHERE FILM STARS LIVE IN LOS ANGELES 
This photograph shows HollTwood, a suburb which is eight miles distant from the 
business centre of Los Angeles, though it is now actually part of the oty It is famous 
as the centre of the American film industry It stands amongst most picturesque 
surroundings, and this photograph shows a road in the Beverly Hills distnct where 
are the homes of the film colony 


named Lothian — ^West Loth- 
ian (area, 120 sq miles, popu- 
lation, 76,800), sometimes 
kno\ra as Li^thgoTvshire , 
jMidlothian, formerly Edm- 
burghshire (area, 370 sq miles, 
population, 526,000) , and 
East Lothian, formerly Had- 
dmgtonshire (area, 267 sq 
miles , population, 47,000) 

Several picturesque ranges 
of hills cover these counties, 
mcluding the Pentlands and 
the Moorfoots m hlidlothian, 
rising m several places to over 
2,000 ft , and the Lammer- 
mmrs along the southern 
boundary of East Lothian, 
givmg their name to Scott’s 
“ Bnde of Lammermoor ” 
Besides Edmburgh (q v ), 
•which mcludes the seaport of 
Leith and is the county town 
of Midlothian, there are few 
large to-wns 

Linlithgow (population, 
3,600) IS the county town of 
West Lothian, ■with a rumed 
palace m which Mar}' Queen 
of Scots was bom From 
South Queensfeny runs the 
Forth railway badge, carry- 
ing the mam hne north from 
E^burgh Near Mussel- 


50 film compames have their studios here, 
and near by is the beautiful residential quarter 
of Beverly Hills Besides contnbutmg to the 
city’s growth, the mdustry has given to Los 
Angeles a umque local colour 
But Los Angeles is not only a city of elaborate 
bungalows, built by the well-to do who have 
flocked here to enjoy the dehghtful climate, of 
enormous tourist hotels, and of moving picture 
studios It IS also the commercial and m- 
uustnal centre of southern Califorma, and the 
second greatest seaport of the Pacific coast 
Lymg m the heart of the fruit-growing section, 
it IS the market through which £15,000,000 
"worth of oranges and lemons are distnbuted 
every year It is also the headquarters of the 
miiMg industry of a considerable region, and 
® centre of an area producmg more than 
barrels of oil annually 

The cily was founded by Spanish Franciscans 
'o ®'*^d named from a samt’s day — Nuesira 
aeiiora Beina de Los Angeles (Our Lady Queen of 
the Angels) In 1846 it vas taken from Mexico 
by th^ S A The population today is 1,238,000 
Lothians, Scottish CouNTtEs There are 
hree counties to the south of the Firth of Forth 


burgh, in Mid- 
lothian, IS the bat- 
tlefield of Pinkie 
(1547), and, m East [ 
Lothian, Preston- 
pans, scene of a 
great battle m the 
1745 rebelhon In 
EastLothian, Had- 
dington (popula- 
tion, 4,000) is the 
county town, while 
on the coast are 
popular holiday 
resorts like North 
Berwick (\nth a 
famed golf-course) 
and Dunbar 

Lotus. When 
we read m Homer’s 
Odyssey of the 
magical lotus fruit, 
which caused those 



CHINESE LOTUS 


trHnntoiffn fnrwpf white flowers and 

Who ate rt to lorget round leaves of the oriental 

COUntiy,fnenclS,and lotus, Nelumbium speciosum 
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THE SACRED INDIAN LOTUS 


The lotus, as the figure of the sun and purity, is a sacred 
symbol to Buddhist India, and occurs ever3rwhere m Indian 
art This fresco is from a cave temple at A;anta 
rroin Howell ** Ancient Architecture of India * John Hunav 

home, most of us thmt of the Egyptian lotus, 
the sacred water-lily of the Nile (NympJiaea 
lotu.s), tnth its white or rose-coloured petals 


LOUIS 

But to the ancient Greeks the lotus piobably 
meant a prickly shrub [ZizypJms lohts) with a 
sweet mealy fiuit, which is still eaten m some 
Mediterranean districts and used for malnng 
wine It IS a relative of our English buck- 
thorns The sacred lotus of the Chinese and 
Hindus is a water-hly much hire the Egj^tian 
lotus, and so is the lotus of America 
Then there is the lotus tiee of the Romans, 
probablj’’ the species now called nettle tree 
{Celtis aiistrahs), which is a relative of the 
elms Fmally, botanists lestnct the term lotus 
to a genus of the pea family {Legummosae), 
contammg many species of herbs and low slirubs 
found m temperate legions of the Old Woild 
A common lepresentative is the bird’s-foot 
trefoil of Great Biitam (Lotus coniicvlahis) 

A lotus design is conspicuous thioughout 
ancient Egyptian, Indian, Chmese, and Japanese 
ait, while many types of Greek ornament have 
a similar derivation 


A Royal NAME in FRANCE for 1,300 YEARS 


r his ts the stoiy of the long line of French kings, good and bad, named 
Louis Among them are Louts the Fat, the mighty eatei , Saint Louis , 
Louts the " Sun King , and many others 


Louis. Kings of Fkakcb Thi ougliout 
thirteen centuries this name figuies moie 
prommently — sometimes nobly, at otliei tunes 
ignobly — ^than any other m the history of Fiance 
Clovis or Chlodoweoh (c 466-511), the founder 
of the kingdom of the Franlrs, may be con- 
sidered the first of the numerous French lungs 
to bear the name of Louis In after yeans the 
“ C ” was dropped, and the “ v ” was written 
as a “ u,” thus makmg our modem name of 
Louis It IS the same as the Enghsh Lewis 
and Geiman Ludwig 

But the Louis who is usually reckoned the 
first in Fiance’s loyal hne was Chailemagne’s 
third son, who succeeded his father as long 
and emperor, and is called Louis the Pious 
(778-840) The next four, all of them of this 
Caiohngian hne, call for no mention here 

Louis VI (1078-1137), however, was a vei} 
difterent luler Although he ivas rightly called 
“ the Fat,” he is the first of the new Capetian 
kings (they fiist ascended the throne m 987) who 
in any waj*^ deserves to be called " great ” 
This Louis was a great fighter, a gieat hmitei, 
and a gieat eater, and at 46 he became too fat 
to mount a horse 

But he lemained tlie embodiment of w'ailike 
eneigy His gieat task was to reduce to order 
the petty nobles of the royal domam, who were 
tiuly “ robbei barons ” When Louis came to 
the tlnone (1108) everj’- loid of a castle robbed 
at will, and it was not safe for even the king 
to pass along the road Twenty yeais of fighting 
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were necessary to lemedy this condition, but 
m the end the long triumphed, and law and 
order prevailed And to make certam that such 
evils might not recur, Louis ordeied every 
castle that was captured to be destroyed or 
given to faitliful followers 
Louis VU (b 1120 , reigned 1137-1180) is re- 
membered cluefly for the divoice of his wife, 
Eleanor, who then married Henry II of England 
Bj' this proceeding the rich province of Aqmtaine 
m southern Fiance, the dowry of Queen Eleanor, 
passed fiom Fiance to England 
Louis VIII (1187-1226), son of Phihp Augustus, 
leigned foi onlj' three years (1223-1226) 

Louis IX (b 1214, reigned 1226-1270), "Saint 
Louis,” IS, perhaps, the most heroic and popular 
in the whole procession of French monarchs 
He was the dutiful, lehgious son of Loms IHII 
and his queen, Blanche of Castile Bus widowed 
mother often told him that she would much 
rather see him dead than have him commit a 
mortal sm She heiself was a remarkable 
woman, who durmg her son’s mmonty daunt- 
lessly faced the numerous revolts of the nobles 
In her son she was fortunate, for he possessed 
all the good quahties and few of the bad ones 
of the age m uhich he hved , mdeed, liis viitues 
were so remarkable that after his death e 
Chuich declared hm a samt His acts of piety, 
however, such as wearmg a hair-cloth shirt, 
fastmg, and waitmg on lepeis, were usually per- 
formed m private To the woild he u as 
feailess laught, thoroughly trained in the art oi 
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war , a conscientious, just, and able king, who 
was usually good-humoured and kindly but at 
tunes became impatient .and angry , and 
a powerful ruler, who greatly strengthened 
the royal might He improved the govern- 
ment by appomting local officials who were 
responsible to him for the admimstiation of 
justice, the collection of taxes, and the govern- 
ment of their districts He encouraged the people 
to appeal to lum if the nobles oppressed them, or 
if his officials proved unjust He also improved 
the administration of justice by abohshing 
tnah by combat, and bj using m his couits the 
new lawjers trained in the Homan law, m place 
of the churchmen who, formerly, 
alone could read and w rite 
Saint Louis made tw o Crusades — 
ont to Egypt and the Hoi} Land 
(1248-1254), when he was captured 
and held to ransom by the Saracens , 
and the other to Tunis, m 1270, where 
he died of the plague 
Louis X (1289-1316) ruled for but 
two years, 1314r-1316 
Louis XI (b 1423 , reigned 1461- 
1483) presents a striking contrast to 
Louis IX In appearance Louis XI 
was " ugly and unkmgly ” , m 
character he was unscrupulous, cun- 
ning, and underhanded He firmly 
believed that “he who has success 
has honour,*’ and he cared notlung 
for the way m which he attamed the 
success He made promises only to 
break them, unless he had sw om by 
one particular saint His one ambition 
seemed to be to extend the boundanes 
of Erance, and although he was too 
stmgy to buy a new hat to replace 
the shabby old one he w'ore, he spent 
large sums in buymg back border 
cities In his conflicts with the nobles, 
especially with Charles the Bold, Duke 
of Burgundy, he also acq[uired much 
territory, so that hy the tune of his 
death most of the land of France had 
been, brought under the direct control 
of the king The power of the crown 
in the latter part of his reign wastiuh 
absolute over the territory it held Sir 
Walter Scott, in his novel “ Quentm 
Durward,’’ gives a very fine pen- 
portrait of Louis XI, as weU as an 
intimate sur\ey of the customs and 
traditions of the period 
Louis Xn (b 1462, reigned 1498— 

1515) is chiefly noted foi the Itahan 
Wars, begun by Charles '\TII, and 
contiBiied after Louis XII byFiancis I 
Louis Xni (b 1601 , reigned 1610- 
1643) IB chiefly important for the fact 


that, in spite of all opposition, he for 18 year's 
kept m power his able mimster, Richeheu 
{See Richeheu, Cardinal) The first years of 
the leign were filled with anarchy and disorder 
B^en Richeheu came mto power, however, 
all this was changed The Huguenots (see 
Huguenots) were reduced to a mere religious 
body, and the nobles were humbled National 
umty and rehgious peace were seemed at home, 
and France was raised to a great position 
Louis XIV (b 1638, reigned 1643-1715) m- 
hented this power, and earned it yet further He 
was styled the Grand Monarque, and his bnJh- 
ant court at Versailles became the model and the 



ST LOUIS CAPTURED 
When Jerusalem fell m 1244. St Lou.s (Loms IX) “f 
10 formine the Seventh Crusade to recover the ply City Starting in 1248 
he at first successfully invaded Egypt, hut at Mansura, m Deepber 1249. 
he was defeated and captured In this painting by A Cabonel we see him 
durll^hK captivity, tbreLened by a menacing crowd of Saracen soldiers 
Tht I antheon J orts vho o BuUo 
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LOUIS XIV— THE ‘ SUN KING ’—AND HIS FAMILY 
The reign of Louis XIV of France was so brilliant that he was known as " le roi soleil ” (the sun king), and his court certainly 
shone with a glory never seen before or since in France In this painting by Nicolas de LargiUive the king is seen (seated), 
with Mme de Maintenon, once his children’s governess and later his wife The other figures in the group are Louis XIV’s 
son, the grand dauphin (standing centre) , his grandson, the Duke of Burgundy (nght) , and the latter’s Add, Louis XIV’s 

great-grandson, the Duke of Anjou, who became Louis XV 
llollace Coilrctipn London 

despair of other less nch and powerful pnnces. The German province of the Palatinate was 
who accepted his theory of absolute monarchy terribly wasted, but the Peace of Rysmck 
(VEtat c’est mm, “I am the State”) Until brought only shght gams for Prance 
1661 the government was largely m the hands Louis’s last and greatest effort was the 
of the wily Italian, Cardinal Mazarin But at War of the Spamsli Succession (1701-13), m 
his death Loms declared that he would be his which the D^e of Marlborough (see Marl- 
own Prime Minister, and from then on he worked borough, First Duke of) was the chief leader of 
faithfully at “his trade of a kmg ” the opposmg Euiopean coahtion The right 

A passion for fame and the desue to mcrease to seat his grandson Phihp V on the diminished 
French tenitory in Europe were the leadmg thione of Spam was small compensation for the 
motives of Louis XIV His first war (1667-6S) thousands of hves and milhons of treasure which 
was an attempt to enforce flimsy claims to the Piench king ivilfuUy wasted in the struggle 
part of the Spamsh Netherlands (Belgium) Milhons more were spent by Louis m building 
His second (1672-78) was directed agamst the beautiful palace at Versailles, near Pans, 

“ their High Mightmesses,” the States-General and in maintaimng his brilliant court This 
of Holland, who had baulked him of his prey in extravagance of the court meant a heai'y burden 
the first contest In spite of the great military of taxation for the common people, who v ere 
power of Fiance, the Dutch admual De Rintei thereby reduced to a misery so great that three 
tivice defeated the fleets of the French and quarters of a century later they rose up m 
their English aUies, and Louis XTV failed rebelhon and drove the Bourbons from the throne 
mgloriously in his attempt to conquer Holland Louis XTV had tlie distmction of rulmg longer 
The third war (1689-97) also was directed than any other European king , for it was 
chiefly against Holland, whose “ Stadtholder ” seventy-three years fiom the time when he 
had now become ICmg William in of England ascended the throne, as a child of less than 
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fi\c, until In'* tloitli in 1715 Ho hid ontluwl 
his son and his «on’s ‘.on, ho that he wis ‘■uc. 
ceeded b\ his prc.it praiidson 
Loiis XV (1710-1771) The liiMin of the 
court of Loins XIV was continued iindti his 
■weak successor, vho also f 'line to the throne at 
the age of fnc (1717) The cmI** from wliith 
the countn MifTortd ucro cleirK rtoogni/cd, 
but the king 1111011 he grew up vas too la7\ 
and Eclfish to tr> to ronKd\ them 
Loins XVI (1 7.7 1-1 7‘)'t) 'J’lic st oi in hi oke in t he 
reign of the just hnt im solute Lotus XVI He 
Alas .iiikiiard and tiimd, .md no iinn < ould h n e 
appeared less hke a king thin did Loni*. X\ I, 
who lias 20 A cats old when he hti iinr kim;(177t) 
The French Rcioliitlon 
Loins reah/cd this Inin'.elf, and ofltn iiishfd, 
eren before the Heiolulion, tint he Mere onh 
a eoninion man He ii.is a good hor'.eman, 
and fond of hunting V hen he first c.uiic to the 
throne he entrusted the mnnagcnient of the 
finanees of the kingdom to Turgot, one of the 
greatest of statesmen, ind as long as the king 
folloircd Ins nimistcrs adiite, llie ••i lU of tin 
kingdom Alas nnpioicd But he uas mou 
often under the intlncncc of the hcuiltfnl, hut 
friioloub and cxti.uagint queen, Mane An* 
toinetto, and of self-seeking oonrlioi <- Tin -c .ill 
opposed am financial lefunns iihich iiould 
threaten their position and salarj their pensions 
and life of ease, and thc\ soon pcr>>undcd the 
king to dismiss Ins able niinistci 
From this tune on thing*, Aienl fiom had to 
Horse, and finally Louis XVI uas forced to call 


the Stiles Ocneral .i hodi iiliich had not met 
Miiee 101*1 Its meeting ii.is the {ir-,t <ep m 
t he Freni h Hca olulion (See French RcA'ohition) 
The iiiemhers of the Tiurtl Estate lefused to 
follow the old method of AOtiiig, and finally 
declared tlicmsohes a Xational AssoinWi 

At first the king «ccmcd inclined to iioik iiith 
the Rei'olution and tr\ to remedy conditions in 
the countn But the influence of tlic queen 
and of the courtiers proved too strong for his 
feeble mil Encoiir.igcd by them, he dis 
regarded the pi onuses he had made, and sought 
to flee from France, “o that he miglit obtain 
aid against the revolution from Austria ^ 

This attempted fliglit was the beginning of 
the eiiil The people sm tint they could not 
tiust llie king ind the “Aiistiian iioman,” as 
thee cillcd the queen His disregard of Jiis 
promises to abide bv the constitution led to 
the storming of the rojal palace of the Tuilcnes 
on August 10, 1701 

The king iiid his family escaped before the 
mob armed, and took refuge in the hall of the 
Legishtiie Assembly Tliat bodj dcclaied the 
king to bo suspended fiom office, and ordered 
tli.it he and lus famiR should bo impiisoned 
Tliei then called a non assembly (the Con- 
lenlion) iilnoh decided to abolish the raon- 
aichi, ind dccl.ircd the king deposed They 
then brought Louis XVI to tiial on the chaigo 
of combining mtb foreign coimtnes for the 
nil .ision of France Almost uiiammoush Louis 
Capet, ns ho iios now called, was declared guilt} 
and was sentenced to death The ne\t day he 



LOUIS XVI AND HIS QUEEN FLEE FROM THE REVOLUTION 
Jn June, I79ij Lou,s XVI and Mane Antoinette, his wife, with their children, attempted to escape from Fans, where thej had 
Seen held virtually captives m the Tuileries This contemporary aquatint shows the detection and arrest of the fugitives at 
varennes— almost on the Netherlands border, at eleven o’clock at night A retired seldier recogniaed the king from bis 
portrait on a treasury note and gave the warning The royal family was brought back to Pans the following day 

\ahona^e fan* 
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was beheaded His son, the httle Danphm, 
who perished mysteriously in pnson, is counted 
as Louis XVII, though he never ruled 

Louis XVIII (1765-1824) When the Bouv- 
bons were restored to the throne of France by 
the Alhes in 1814, the younger brother of 
Louis XVI assumed the cro\vn as Louis XVHI 
The difficult task of reconstruction was before 
the long, but he seemed admirably adapted to 
meet the situation, although he was a lazy man , 
his one ambition was to keep his throne 

This ambition seemed hkeiy at first to go un 
fulfilled, for in 1815 Napoleon escaped from his 
exile in Elba, and Louis XVIII forthwith fied 
in a panic fiom France At the end of the 
Hundred Days, however, Napoleon was agam 
overthrown, this tune at Waterloo, and the 
Allies entered Pans, “ bnngmg Louis XVIII m 
their baggage ” 

Until 1820 the king was able to resist the 
demands of the extreme royalists for vengeance, 
and to build up his kmgdom Finally, however, 
under the leadership of liis brother, they became 
too strong for him His yielding to their 
demands for a reactionary government marks 


the beginning of the end of the Bourbons, for 
ten years later, under his brother, Charles X, 
they were driven finally from the throne of 
France 

Louis Philippe (1773-1850) Havmg m 1830 
disposed of the Bourbons, the French had to set 
up a new government Influenced by Lafayette 
(see Lafayette), they decided to keep France 
a monaichy, with Louis Phihppe, a member of 
a family related to the Bourbons, as king 

Louis Phihppe was known for his democratic 
ideas, and was given the title of the “ Citizen 
King ” He walked the streets of Pans alone, 
carrying a green umbrella and talkmg with 
strangers, and his children were sent to the 
pubhc schools But his government was un- 
democratic, and the people were no better off 
than before Only the wealthy had profited by 
the Revolution of 1830 Demands for a more 
Liberal government were refused by Louis 
Phihppe and lus minister Guizot 

When, finally, the government forbade a 
reform banquet which was to be held on 
February 22, 1848, the Repubheans of Pans 
revolted Guizot was forced to resign, but this 
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LOUIS PHILIPPE TESTS HIS POPULARITY .Ph.i.oDel 

AltertheJuly Revolution of 1 830 the French set up anew government, naming the duke of Orleans (later King 
as l!LteninLeXl of the rellm “ The Citizen King," as he was later called, decided to test popular S 

tance of the office— by driving through Pans from the royal palace to the Hotel de Ville, ffie headquarters of ffiep 
gmernment This painting by Vernet shows the beginning of this perdous journey, which was earned through sueeessiu 
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did not satisfy the rioteis, and Loins Pliihppe 
abdicated on February 24, and named as Ins 
successor the Comte de Pans, Ins grandson, 
uliom the Chamber of Deputies refused Then 
}ie fled to England, where he died tw o 3 ears later 
Louisiana, (Pron loo-iz-i-ah'-nfl), USA 
Tins American state lies to the west of the 
j\hssissippi for the last GOO miles of its coinse 
into the Gulf of j\Ie\ico It includes the wide 
delta of the river, on winch stands the citj of 
New Oilcans {q i ), and also a smaller district to 
the east of the mam stream, including Baton 
Boiige (population, 

30,700), the State 
capital The w hole sur- 
face of the state, w luch 
IS generalh flat and 
fertile is cri«!s-crossed 
by minor waterways 
Louisiana (aiea, 

48,500 sq miles) pro- 
duces sugar, nee, and 
cereals in abundance 
It has had an eventful 
career, being at first 
(16S2) a French pio 
vmce, then Spanish, 

French again in 1800, 
and finallj’ part of the 
United States bv the 
Louisiana Purchase of 
1803 The population 
IS ovei 2,101 000, of 
whom some 773,000 
are of negro blood 
Louth, Co OF Eire 
Although the smallest 
county in Ireland 
and covering onli 
some 320 squaie miles 
Louth IS one of the 
comparativelj rich 
counties of Leinster 
The soil IS good, the 
land pleasantl}^ undul- 
atmg and well fanned 



THE REBUILT LIBRARY OF LOUVAIn' 

The University Library in Louvain svas one of the buildings that 
suffered in the destruction of the aty by the Germans in 1914 
But from a heap of ruins it was rebuilt after the War into the fine 
building on the left of this picture, libraries from all over the 
world contributing volumes to 'e-form its collection of 'hooks 


Lead ore is w orked on the boundanes of Armagh 
and Monaghan , the hnen and tobacco m- 
dustnes are fairly extensive , and the deep- 
sea, coastal, and salmon fisheries centred at 
Dundalk, give emploj^ment to many In 
Carhngford Lough there are large ojster beds 
of great value This ver}' small maritime 
county, washed by the Irish Sea and connected, 
via Greenore, with Hotyhead, enjoys en- 
hanced prosperity from its geographical situa- 
tion llie mam Belfast-Dubhn railway crosses 
the county from north to south, with branches 
to Greenore and Dundalk The population of 
Louth IS approximately 64,000 The county 
town and admimstrative centre is Dundalk 


(population, 13,000) on the nver Castleford 
Drogheda, at the mouth of the Boime, figures in 
history as the scene of the Ciomwellian mass- 
acres and as an earl}^ stronghold of both Danes 
and Normans 

Louvain, Belgium ‘In this dear city 
of Louvain, perpetuallj* in my thoughts, the 
magnificent church of St Peter will never 
tecoier its former splendour The ancient 
college of St Ives, the art schools, the con- 
sular and commercial schools of the umver- 
sitv, the old markets, our rich hbrarx* with its 

collections, its umque 
and unpubhshed manu- 
senpts, its gallery of 
great portraits — all 
this accumulation of 
intellectual, of histone, 
and of artistic nches, 
the fruits of the labour 
of five centunes — all is 
dust ” 

So wTOte Cardinal 
Mercier after the de- 
liberate buimng of 
Louvain by the Ger- 
man arm} in August, 
1914 — an act which, 
while of no matenal 
benefit to Germany, 
did much to rouse the 
anger of the AUies 
Over 1,200 houses m 
the iichest sections of 
the city were burned 
This picturesque 
towTi on the river 
Dyle, distant some 19 
miles by rail from 
Brussels, w ith its jum- 
ble of quamt houses 
and geneidl airof aloof- 
ness from modern life, 
seemed even before 
the War to belong to 
the past rather than 
Its chief interest for travellers 


to the present 
today hes m its Town Hall, one of the most 
beautiful Gothic' buildmgs in the world , the 
restored cathedral , the famous Cathohe um- 
versity, at one time the most noted m Europe , 
and the umversity hbraiy, mcludmg many 
priceless old manusenpts and printed hooks 
A new hbrary was built after the War, and 
stocked with 600,000 books Half of these were 
sent from Germany under the terms of the 
Treaty of Versailles, and half were given by 
sympathizers m all parts of the world 
In the 14th and 15th centunes, when Louvain 
was at the zemth of its prospenty, it was one 
of the pnncipal cloth-malong centres in Europe 
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Since then its decline has been rapid and its 
population has greatly decreased Breiving and 
distilhng, printing, and the manufacture of 
tobacco, lace, and starch are the most important 
industnes The population is about 37,000. 

Louvre, The The Louvre m Pans is a 
treasure-house that has no nval on the earth 
It would take us two hours to walk without 
stopping through this great building, which ad- 
joms the Jardin des Tuilenes on the right bank 
of the Seme, and no two hours m any hfetune 
could be more filled with wonder and beauty 
Even if it were empty, this palace of art would 
be famous for its own sahe Some of its founda- 
tions are as old as Magna Carta , part of it was 
built by King Francis I, who was taken prisoner 
m war with Spam in 1525 , and the last gallery 
to be fimshed, much nearer our own tune, is 
not unworthy of the rest of this stately home of 
art This gallery alone has 16 statues of great 
Frenchmen and 63 groups of allegorical statues 
The gallery of Apollo, 200 feet long, is one of 
the finest halls m the world, panelled wnth 
priceless tapestnes , it has in it all that is left 
of the crown jewels of France 
The treasure of the Louvre is beyond all 
calculation There is one glorious collection 


LOYOLA 

worth £1,000,000 housed m a httle room 
decorated at a cost of £12,000, and it was given 
to France by a great family that had its nse 
in Germany There are 3,000 ancient sculptures 
(mcluding the mcomparable Venus de Milo), 
2,500 pictures, and many thousands of drawmgs 
by the great artists of all nations There are 
the best Raphaels m Europe, Titians m abun- 
dance and other masterpieces, like Leonardo da 
Vinci’s “ Mona Lisa ” There are six rooms full 
of antiquities from Assyna and Phoemcia, five 
rooms full of sculptures of the kliddle Ages 
rescued from rumed churches at the tune of the 
French Revolution, five rooms that speak to 
us of “the glory that was Greece and the 
grandeur that was Rome,” two halls with rehcs 
of the Egypt of the Pharaohs, and five rooms 
filled with the glorious statues that French 
sculptors are givmg to the world m our day 

Lo W , David (born 1891) Acknowledged to 
be the greatest pohtical cartoonist of the day. 
Low 18 a New Zealander by birth, and he spent 
the first years of his artistic career m New 
Zealand and Austraha Conung to London, he 
jomed the “ Star ” m 1919, and was soon mabng 
the town laugh with his brilliant cartoons 
Low’s cleverness m pickmg out and emphasizmg 
some peculiar characteristic of con- 
temporary pubhc figures, and his 
particular brand of satirical wit, 
became even more famous when he 
joined the “ Evenmg Standard ” m 
1927, and created characters like 
the old “ die-hard,” Colonel Blunp 
Loyola, lostATins de (Pron 
loi-6'-la) (1491-1556) Until his leg 
was shattered by a cannon-ball at 
the siege of Pampeluna (1521), the 
future founder of the Society of Jesus 
was known only as a courtly Spamsh 
nobleman and soldier 
The reading of the fives of the samts 
during his long convalescence turned 
him from the quest of military glory 
and made him a soldier of Christ 
His sword and dagger he hung up on 
the altar of a monastery chapel 
His worldly garments he gave to the 
poor, taking a pilgnm’s dress of sack- 
cloth and hempen shoes, with a staff 

and gourd Seven hours a day he spent 

on his knees m prayer and thnce 
a day he scourged liis wasted body 
With difficulty Loyola reached 
Jerusalem, but he was not allowed by 
the authorities to remam and labour 
there as he had planned Back m 
Spam, at the age of thnty-two, he 
agam became a schoolboy to learn the 
Latin needed forhisrehgious studies 
The next ten years he spent at schools 



LOYOLA, FOUNDER OF THE JESUITS 


The hollow cheeks and burning eyes of the saint in this hkeness from a 
Rubens painting bespeak the ascetic and mystic A holy man himself, 
Loyola inspired holiness m others, not least in the members of the Jesuit 
Order (or Society of Jesus) which he founded 
AaKona! Gsllcrv rienno plioto V Brflctinonii A O 
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LOYOLA 

and unirersities in Spain and in Pans Again 
and again he was suspected of heresy 
Meanwlule his plans were taking more definite 
form ' He would found a “ Society of Jesus ” 
— spiritually drilled and disciplined hlie a 
mihtary company — ^to combat heresy and do 
missionary work m heathen countries The 
members should be bound by the monastic vows 
of poverty, chastity and imphcit obedience 
In 1534 Loyola and six companions formed 
in Pans the beginning of the powerful orgamza- 
tion known as the Society of Jesus, or Jesuits, 
as they aie called foi short In 1640 its members 
received at Rome the sanction of the Pope, 
and Loyola became its first “ general ” or com- 
manding officer The remainder of his life — ^he 
died at Rome — was employed m working out, 
with infinite skill, the constitution of his order, 
and preparing it for its conflict mtli the 
Protestant Reformation In 1622 Pope Gregorj' 
XV canonized him as St Ignatius Loyola 
Lucknow, (Pi on liik'-now), India When 
the storm of the Indian Mutiny broke in 
June, 1S57, Sir Henry Lawrence retreated to 
the British Residency m Lucknow He put 
It mto a state of defence, and entienched the 
surroundmg sixty acies with its outbuildings 
His force consisted of 1,720 men, of whom 
712 were loyal Indian soldiers and 163 British 
civihans He had to defend 1,280 old men, 
women, and children, without artillery or a 
great supply of ammunition He died from a 
wound m the early part of the siege, which 
lasted from July 1 to September 26 


LUDENDORFF 

On September 25 Generals Havelock and 
I Outiam inth about 1,000 men reheved the 
defenders, now reduced to less than a thousand 
The combined forces could not cut their way 
out and the siege went on The situation was 
desperate Then from the top of the Residency 
they saw the signals of Sir Cohn Campbell, the 
lieio of “ the thin red line ” at Balaclava 
Campbell recaptured Lucknow, and on Novem- 
ber 17 broke through and joined forces with the 
weary defenders m the Residency on the 
plateau above the city Havelock died soon 
after the rehef 

Lucknow is today a great manufactunng and 
railway centre, and the headquaiters of a 
laige military force There are many seculai 
and missionary schools for European and 
Indian children, and a umversity Tins im- 
poitant town is situated on the river Gumti, 
mainly on the light banlr, and is the tenth city 
of India m point of population It was at one 
period the capital of Oudh, and is now in the 
Umted Provmces Population, about 274,000 
Ludendorffy Ebich von (1865-1937) 
The son of a Prussian officer, Ludendorff 
was born April 9, 1865, and entered the infantry 
m 1882 In 1898 he joined the General Staff, 
where he remained until 1914, when he became 
quartermaster-general of Bulow’s 2nd army 
in the field 

On the death of the leader of the 14th mfantiy 
bngade, he assumed its command and led it on 
the assault at Li5ge, receiving the surrender of 
the citadel, which he had thought was already 
captured For this daring ex- 
ploit he was sent as Hinden- 
burg’s chief of staff to the 
Russian front, where he was 
largely responsible foi the 
great victory of Tannenberg 
and for the overwhelming 
successes of 1915 He plan 
ned an advance into the 
Ukraine m 1916, but was over- 
ruled by Falkenhayn, who 
decided on the attack upon 
Verdun The failure of this 
attack, however, led to the 
appointment of Hindenburg 
to the supreme command, 
Ludendorff becoming first 
quartermaster-general 

With Ills chief he reorgan- 
ized the German army and 
planned the stiategy by wluch 
the combined Austio-Germau 
armies overran Rumania, 
while holding the Piencli 
front defensively with greath 
inferior numbers In 191 1, 
after the completion of the 



One of the many heroic incidents in the Indian Mutiny was the defence, against the 
mutineers, of the Residency or government buildings of Lucknow from July to 
September, i8S7, at first under Sir Henry Uwrenee and afterwards under Sir Henry 
Havelock The building is preserved as it stood after the mutiny, and the Union 
Jack always flies from the tower 
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Hmdenburg Line, he arranged the retreat to 
it, and in the same year devised new methods 
of attack which used surprise to the utmost, 
employed gas-shells on a great scale, and sup 
ported the assault of picked shock troops by 
trench-mortars, field guns and machine-guns 
In 1918, confronted by the failure of the 
U-boat campaign, which he had supported, but 
strengthened by the collapse of Russia, he 
determmed on a series of offensives on the 
French front, the prime object of wliich was to 
destroy the Bntish army by dnving it back to 
the sea But although he inflicted enormous 
loss on the AUies, his first three offensives did 
not bnng decisive victory, and after July 1918, 
the final collapse of Germany was inevitable 
Ludendorff fell back, hopmg to hold out long 
enough to secure an honourable peace, but when 
negotiations were opened he refused his consent, 
and was dismissed on October 26, 1918 
After the signing of the Armistice he fled to 
Sweden On his return he was mvolved m 
reactionary mtriguea, culminating m the ICapp 
putsch of 1920, of which he was one of the 
organizers He next joined Hitler m the 
attempted Mumch coup of 1923 Elected to the 
Reichstag as a National Sociahst m 1924, he 
received about one per cent of the total votes m 
his attempt to become president of the Repubhc 
m 1925 His later pubhc utterances, particularly 
luB preaching of the gospel of " Neo-pagamsm,” 
denying all Chnstian behefs, were violent and 
increasmgly damagmg to his reputation for 



Erich von Ludendorff placed an important part in German 
history, not only in military but also in political affairs As 
well as being the real victor of Tannenberg and Caporetto 
during the World War, he later joined Herr Hitler, and 
became prominent as an extreme Nazi ’ 

constructive work But these lapses m civil hfe 
can never behttle his reputation as a brilhant 
militaiy strategist He died December 20, 1937 


TIMBER’S TALE from FOREST to FACTORY 


exattng and dangerous life ts that of the lumberjack in the forests of 
■^the Canadian north, but hts work ts of the greatest value to mankind, 

as we learn tn this art cle 


Lumbering, Although timber has largely 
been replaced in the building of big struc- 
tures by iron and concrete, the demand for it is 

constantly growmg, for 
you have only to look 
around you, in your 
home or m the street, 
to see new articles of 
wood JMany of these 
are described under 
their own headings, 
■while geneial articles 
dealing ■with wood pro 
ducts include those on 
Funuture and Tinibei 
The word "lumber- 
ing ” is used chiefly in 





‘Boom’ in British Columbia Canada and the U S A , 
“ ® and is applied to the 

latious pioccsses from opening up the forest 
o cutting the ttees, ti inspoiting the logs, and 
converting them into timber 


Each of the great forest regions of the world 
has methods adapted to the particular con- 
ditions that exist there, but it is m the northern 
■woods of Amenca and eastern Canada that 
lumbermg is most picturesque Here much of 
the ■work is done when the forests are locked m 
the wmter’s ice and snow, and the lumber 
■workeis must be strong, haidy men In the 
spring they float the logs downstream 

Lumber Gamps of Former Days 
Not so very long ago, a lumber camp in the 
northern woods was a settlement of log huts 
huddled together The largest of the huts 
■would be the men s camp, wluch was one large 
room with bunks arranged round the walls 
two or three tieis high The cooking camp was 
also one large room with a huge range and 
cooking table at one end 

Here were long tables, laid with a great array 
of tin plates, tin dishes, and tin cups, and knives 
and forks of heai-j steel with heavj' iron 
handles Then there were the stables, much 
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like the other shanties, but with lower roofs so 
that the animal heat of the horses and the oxen 
would help to keep them warm The black- 
smith’s shop, the storehouse, and the httle log 
hut serving for the office of the camp clerk 
formed the minor buildmgs 
But modern lumbering has, m all but the most 
remote or smallest posts, produced not a camp, 
but a regular lumbermg toivn Transport 
facihties are so much greater that a far wider 
aiea can be covered from one centre, and such 
a centre can therefoie be much more permanent 
Thus, not only have the old oxen and horses 
once used for lumber transport been superseded 
by hundreds of miles of railways, but each 
lumbermg town has its schools, churches, 
omema, shops, and all the other convemences 
which might reasonably be expected where 
many hundreds of men ivith their families are 
workmg and livmg together 

Gone are the days when the lumberjack was a 
man hvmg, with a few others of his hmd, far 
fiom civihzation, from his womenfolk or his 
family , now he can safely marry and start his 
own home, certam that for some years at least 
he will be worlong m the same district But, 
at the same time, you must not get the idea tliat 
lumbering itself is any easier work For there 
is still an enormous amount of great physical 
effort, and the men must be strong, fit, and 
capable of working hard for long hours in the 
worst of weather, with the temperature perhaps 
fifty degrees below zero ' 

Electric Power Used on the Spot 
Electricity, of course, has also changed the 
lot of the lumberjack Streams can be harnessed 
to provide power and hght, and the electrically- 
operated overhead railway is now a usual means 
of transport for logs Moreover, you must 
realize that modern lumbermg is organized to 
do as much as possible of the work on the spot 
Thus, often the wood is sawn up and cut into 
the standard lengths and sizes and prepared 
completely for the market quite close to where 
It was felled, so that, instead of several stops 
for various processes between forest and timber- 
yard, there may be only one Tune and money 
are thus saved and the mdustry is speeded up 
In spite of all this, the methods of felhng 
have changed but httle A tree has been 
marked for cuttmg, and notched This notch 
18 a foot or more deep on the side towards which 
the tree is to fall and governs the dnection of 
the fall So accurate are the axemen that they 
can drive into the ground with the fall of the 
tree a stake set 50 feet from its foot More 
usually, however, with all but the smallest trees, 
the felling is done by sawyers, usmg a long double- 
toothed saw, one man at each end, on the side 
of the tiunk opposite the notch Moreover, 
very tall trees are actually “ topped,” by having 


the top fifty feet or so cut off, before the real 
task of felhng is begun 
When the tree falls, the branches are cleared 
off and the trunic is measured and cut into logs 
These are then hauled to the road, which was 
cut and levelled in the autumn Sometimes, 
however, the logs can be run straight on to a 
chute of r unni ng water, wlule m the more 
highly developed areas they are drawn off by 
tractors, taken by overhead cable railways, or 
even loaded, almost directly, on to the lumber 
railway When the logs are floated down a 
river, after the spnng thaw, the men travel 
with them, sometimes along shore, and some- 
times ndmg the rafts or even smgle logs They 
watch the logs closely so that they do not get 
caught in the rapids or form a “ jam ” at the 
bend of the stream 


Log * Booms ’ in the River 
When the logs reach a larger nver or great 
lake, they are sometimes formed mto rafts or 
“ booms ” and towed by a tug For a long tune 
the river Mississippi was a great highway for 
lumber rafts, but of late years loggmg has 
piactically ceased below St Paul The river 
Ottawa m Canada is now the most important 
stream of this picturesque and adventurous 
type of lumbermg 

In most parts of Canada and America rail- 
ways are used to handle the log supply A 
railway consists of a permanent mam hne, and 
spurs which are projected mto the forest and 
are moved from time to time as the timber is 
taken out A steam ” skiddei,” operatmg on 
the railway track, pulls the logs to the railway 
line There they are picked up by a steam 
loader, wluch is a crane mtli a sivmging boom, 
and loaded on flat trucks On ariival at the 
mills logs are probably not needed immediately 
and they aie therefore stored m large ponds or 
pools, where they will keep almost mdefinitelj 
The Scene inside a Great Saw-mill 
A great saw-miU— or “lumber manufacturing 
plant,” as it is now more suitably termed— m 
operation is one of the most mterestmg places 
to visit Formerly circular saws — mounted one 
above and one below for big logs— were used , 


nd it was a fine sight to see the log carnage go 
acing to and fro like a shuttle while the sawyer 
loved the levers controlhng its course, and 

hifted the log each tune with skilled judgement 

0 that it should be sawn to the best advantage 
"he “zip ” of the saws— now high, now deep— 
elhng of the progress of the sawing, made a 
uusic as fascmatmg as the spectacle 
Today circular saws aie used m the big mius 
inly for trimmmg boards and for similar inmor 
derations The saiving of the logs 
ntirely by “ band-saws,” so mounted that each 
lakes a contmuous band or elhpse, traveUmg 
,t a tiemendously rapid speed over one wheel 
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THE LONG ARMS OF THE ‘LOG LOADER* AT WORK 



Here IS an arrangement that saves climbing all over a mouniamade in order to tule thA erattmA inre n ' t ■ 

arrangement of block and tackle Cables are carried to diffwent nointe L bmiIbS consists of a simple 










FOUR SCENES IN THE LIFE OF A LUMBER LOG 
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It IS in the winter time when the ground is covered with snow 
that the sturdy lumberjacks do their work and myl what 
appetites they have after several hours' work sawing down 
trees like this All the felled trees have been marked for 


trees like this All the felled trees have been marked for 
cutting during the previous autumn by experts, who judge 
when they are ready to be made into lumber When it is 
possible the trees are felled so as to lie pointing down hill 
This makes it easier to haul them out 
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How do these immense logs get to milP By various routes, 
and, like human travellers, frequently they have to ’^change 
cars” This picture 8ho\^s one of these means of travel“-a 
wooden runway in which logs are placed and hauled down the 
declivities by horses Sometimes the runway is greased, and 
when snow is heavy the work is easy The first logs that 
pass smooth the snow and the rest slide easily, or else the 
snow becomes ice, which is even better 
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Ttsto ™rtnte sbows a method of loading m the summer time Sometimes a convenient mountain stream is 





WHAT HAPPENS WHEN LOGS GET TO THE MILL 
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When the logs get to the null they mil climb right up the "moTing stairway,” just as you see this log doing here The logs 
mth which the big saws are supphed are kept ‘‘in store” m the water at the foot of the runway, and there, with the help of a 
man with a long pole to guide them, they are taken from the water by an endless chain with cleats The logs rest against 
the cleats, and are carried up into the mill But before the saws are set to work on them these logs are even a hot bath 
— that IS to say. the; are sprayed with hot water Remember that these logs have been lying on the ground and have been 


— that IS to say, they are sprayed with hot water Remember that these logs have been lying on the g 
dragged about more or less and the rough bark collects sand, small pebbles, and bits of stone 

good things for the teeth of the saw to bite into 


These wouldn’t be 
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“ log from wfcch several boards have already been shced It rides on a carriage which passes it 
hack and forth against a band-saw, which you can see just beyond its far end The man at the nearer end mm tiie 
Llwl which turns and shifts the log on the carnage so that the planks wiB be cut just right Bahd- 

saws are long flexible strips of steel which run over drums hke the belt of a sewing machine They work better thM 

circular saws. 
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PUTTING FINISHING TOUCHES TO THE PLANKS 
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Here is where lumber passes before inspectors to be judged 
Lumber is graded according to its strength, durabiht;, and 
freedom from knots and other blemishes It it is to be used 
for interior finishing or for furniture, its beautp of grain 
m also an important factor In the mills, experts grade the 
lumber, keeping m mind these qualities, and the; mark each 
piece as it is earned past on the sorting ' chain 
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This curious railway up in the air is called an "overhead 
monorail", it carries the lumber out of the mill to he stacked 
and dried The trees of course had moisture in them when 
they were felled, and gathered even more from lying about 
in the snow and floating down nvers So they were soaked 
through when they were sawed, and the planks must be dried 
and seasoned before they will be fit for use 
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After it comes from the mill, lumber is stacked In spaced lay- 
ers like this, to let the air circulate between the boards In 
miU yards this is done to let the onginal moisture evaporate, 
Md in local yards, so the boards wiU dry after ram and snows 
In big lumber yards machinery helps in the piling 


f 1 «-» , i .iv s. i — - 

Here is a planing miU at work, smoothing off the surfaces or 
the rough planks that come from the saws This planea 
lumber is then used for floors and fine work where rougn 
planks would not do Other machines cut tongues and grooves 
when desired Planed lumber is stored under cover 
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LUNG-FISH 


al»o\e and .iiinlliPi tlio «ia-pit ShcIi 

♦iaws nio\c at inort tli in 20 tiinc^ tlip speed of a 
“ rctipnxatinc mm one whieh mo\c‘' up and 
down in tlie jig «iw fashion Often a number 
of band saws arc niouiUcd in ‘ gangs, ’ so lliat 
the entire oporition of siting the log into 
boards is done witli one foni ird nuncineiit of 
the log carnage 

\n interosiing fact in regaid to the einiilar 
«iMsoftodi\ isthatthos nfteni ha\( fal e teeth’ 
It M IS discovered that no nialtcr liow finch the 
teeth Mere tempered and how linrel the f-teel was 
innfle the siwnig through the hardwood logs 
tended to lire ik them off So san makers now 
make the teeth srpariteh ind set them in the 
blade and when one brinks oi weirs out a new 
tooth i« easd\ inserted 

The product of the old-tiinc «iw mill was 
rough lumber, hut now the operation iisunlh 
does not stop at th it point A phning null is 
operated together with the saw.nnll, and the 
lumber is cut into (•niooth faced hoirds or 
shaped into mouldings mil like products for 
the building trade complete doors, window 
frames etc , in i\ he made on the spot The 
hmiher as it comes from the saw is “ green " or 
wet and must he diiod before it is shipped to 
market This is done hv stacking it in a jnrd 
so that every piece nina be air-dric(l,or by putting 
It through a steam kiln— this mctliod, ‘taking a 
few aceks at most insleul of several jears, is 
much more oconomical But in Britain cspeciallv 
there arc still mnnv who claim that to get the 
best out of anj timber it must be naturallv 
seasoned over a period of vears 

Lumber is giaded according to its strength, 
durahihtj , and freedom from knots and 
blemishes of all kinds If it is to be used for 
woodwork or finniture making, its bcautv of 
gram is also m important factor “ hard- 
woods,” such as oak and sjeamore, are often 
“ quarter-sawn ” so as to show the edge grain to 
the best advantage 


The principal varieties of Canadian lumber 
arc spruce Douglas fir, and white pine The 
great tropical forests of South Araenca produce 
rosewood, mahoganv, and other woods valuable 
for fiirniturc-making and cabinet work In the 
United States the principal kinds of lumber are 
vcllow pine, Douglas fir, and oak Hemlock and 
white pine arc also valuable woods Pine and 
fir are usual in northern Europe and Russia In 
Britain, as m the tropics, hardwoods — the 
timber of trees not conifers — are f ir more 
important and valuable than conifers 
'Jhe forests winch once covered siieh a large 
part of the world Iiavt grown smaller and 
smaller for thev were once so immense that 
little thought wns given to their preservation 
(See Porests Furniture , Timber , Trees) 
Lung>fish. “Can a fish live out of 
water ^ ” * Xo,’ sav s the “ man in the street ” 

But the curator of the Aquanum at the 2oo 
opens a package he has just received from far- 
avvav Afnca, and finds inside a ball of dned mud 
It is hard to track open, so he drops it in one 
of his big fresh-water tanks The mnd melts 
awav, and suddonlj, out of the black mass, a 
long cel shaped creature uncurls, stretches, and 
swims happilv away, looking for food 
Scientists call this fish Protopirrus avnerlans 
The negro bojs m his native land probably have 
a shorter name for him , hut he has not jet 
been nnturalired m England, so wc give his 
familj the title of African “ lung-fish ’ or “ mud- 
fish ” He has a close relative, kpidosircn, living 
m the South Amcncan nver swamps, called bj 
the Indian nativ es lolacJi , and a more distant 
cousin m Australia, called barramunda 
These three fishes are what naturalists call 
“ anachronisms ” — that is, tliey are survivals 
from an earlier day, and long oat of date IVhen 
the world was several million jears vounger 
than It IS todaj, this family of water creatures 
w •'s very large, but these three widely scattered 
species are now its only living members Both 



QUEER LUNG FISH AND THEIR QUEERER WAYS 
Here are two members of the queer lung-fish order, which doesn t seem able to up its mind whether to fi.t. - o * -pi. 

African mud-fish on the left, for example, is a clever swimmer yet he often i^outTs^w on 

E The South American mud-fish on the right has a prodigious appetite, and. during the wet season, l^s up fat on wfa^ 

lives buried sound asleep m the mud during the dry m»»oo ^ ^ “ wmen ne 
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WHERE WE GET AIR INTO THE BLOOD 
Here are the lungs of the human body, seen from m front A small portion of the right lung is 
cut away to show the air tubes and blood-vessels The left lung is cut open to show its interior 


useshis lungs to breathe 
at the surface, Tnfl.lrn^ g 
a grunting noiseaudible 
at long distances 


front and back hns of 
very primitive type, 
and scientists think 
they are probably sur- 
vivors of a race of crea- 
tures half-way between 
the true fish and the 
newt or salamander 
Although a certain 
number of other fishes 
have lung-breathing 
powers, they are not 
properly classed as lung- 
fishes The three we 
have mentioned are 
considered now to 
represent a special 
order, Dipnetish 

Lungs. The human 
lungs are as comph- 
cated and their func- 
tions as wonderful as 
those of any other part 
of hlan’s amazmg body 
The windpipe, or 
trachea, as doctors caU 
it, is the mam air pas- 
sage to and from the 
lungs In the upper 
part of the chest cavity 
it divides mto two mam 
branches — the bronchi 
These enter the lungs, 
and are subdivided 
again and again mto 
the bronchial tubes, 
which branch like the 
twigs of a tree The 
smallest divisions enter 
mto air-sacs, which are 
grouped mto lobules, 
and possess very 
thm walls A network 


the gills, with which they breathe under water, 
and the air bladder {see Fishes) are adapted foi 
use as lungs, and these they use when their 
native swamps dry up in summer, or when the 
mud gets too thick 

The African and South American lung-fishes 
build mud cells for themselves, and they can 
then be dug up and shipped long distances m 
these “ cocoons ” These fishes are usually twelve 
to eighteen mches long The barramunda 
(Neoceratodus) of Australia grows much laiger, 
sometimes leaching a length of several feet He 
does not build a permanent summer cell, but 


of capillaries or microscopic blood-vessels is 
spread over the thm walls of the air-sacs, and 
it IS m these capiUanes that the exchanges 
between air and blood go on The blood does not 
come mto contact with the air, but the exchange 
of gases IS made through the thm membranes 
The substance of the lungs is spongy and 
elastic Not only the bronchial tubes branch 
through the lungs, but also blood-vessels which 
carry blood to be aerated, and others carrying 
aiterial blood to nomish the lungs 

The oxygen received by the lungs is carried 
by the circulation to the minutest parts of the 
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LUTHER 


LUNGS 

distant tissues, and is there given up in exchange 
for carbon dioxide It is clear, therefore, that 
there is an external respiration taking place in 
the lungs and also an internal respiration taking 
place in the tissues throughout the body The 
latter is the more important part of the process 
of respiration, because it is m the livmg tissues 
that 0x3 gen is used and carbon dioxide produced 
The air is renewed m the lungs through the 
action of the diaphragm and muscles of the 


chest The lungs themselves are passive sacs, 
but they are filled and emptied like bellows 
by the action of the respiratory muscles In 
general, an adult breathes about IS times a 
minute, and at each breath inhales 20 to 30 
cubic inches In 24 hours this amounts to 
about 400 cubic feet of air Regulations and 
laws under housmg and factor}’’ acts are en- 
forced to ensure adequate supplies of fresh air 
under vai^ ing conditions (See Ventilation) 


The FATHER of the REFORMATION 

P erhaps you think nc can one little in these days to the pnest who in the 
16th century set Europe aflame nith hts teachings Yet had Luther not 
hied, the norld today nould be far different 


Luther, ALuitiii (14S3-154G) “Here I 
stand , I can do no other , God help me < 
Amen > ” These are the w ords which tradition 
puts into the mouth of the monk Luther in the 
5’ear 1521, m the memorable scene in the bishop’s 
palace of the quaint old Gciman cit}’ of Worms, 
on the nier Rhine, when he was called to 
account for his religious teachings Though it 
is highly probable that he 
did not use these w ords, 
they, nevertheless, sum up 
fairly well the spirit of the 
long and elaborate repl}’ 
he made to the assembly 
The young Emperor, 

Charles V, had just come 
into his German dominions 
from Spam, and was holding 
an assembly or “ diet ” to 
regulate the affairs of 
Germany Among other 
weighty topics was the ques 
tion what to do with Luther, 
professor in the Elector of 
Saxony’s University of 
Wittenberg, whose religious 
teachings, although formall} 
condemned bj the Pope’s 
bull in 1520, still continued 
to set German}’ aflame Even 
the Pope’s representative, 

Alexander, who was there to 
demand that Luther’s boohs 
be burned and their author 
sent to Romeforpunishment, 
recogmzed that there were 
Germany is in commotion, 



MARTIN LUTHER 
Luther was the most powerful agent of the 
Protestant Reformation His rigid Puritanism 
and unshakable faith created a spirit which, 400 
years later is still an important religious force 
Ptnakothek Munich 


difficulties “ All 

he wrote his master 
Nme out of every ten cry ‘ Luther,’ and the 
tenth, if he does not care for what Luther says, 
dt least cnes, ‘ Death to the court of Rome 1 ’ ” 
When famt hearted fnends had counselled 
Luther to distrust the emperor’s safe-conduct to 
Worms, he had rephed, “ Though there were as 
many devils m Worms as there are tiles upon 
the roofs, I wnll go there ’’ 


The refusal which Luther gave to the demand 
that he should recant was followed b\ the Edict 
of Worms, which was issued by the Emperor on 
May 25, 1521 It condemned Luther and called 
upon all persons to seize him and give him up 
to a heretic’s death , and his books also weie 
to be committed to the flames But no attempt 
was made to pub this sentence into effect 

Martin Luther, whose 
teachings thus convulsed 
German} , was born of sturd} 
peasant stock in the little 
village of Eisleben, Saxony 
His bo}hood was spent m 
poverty , and he sang m the 
streets for bread, as was the 
custom of poor students 
Later Ins hard-w orking father 
was able to send him to the 
University of Erfurt to pre- 
pare for the study of law 
But as the result of an inner 
religious conflict Luther 
entered the Augustinian con- 
vent of monks at Erfurt m 
1505 After three rears of 
stnet monastic disciplme and 
theological studies, he became 
a professor m the new Um- 
versity of Wittenbeig, and a 
few years later was m Rome 
on busmess for his order 
Luther s career as a refor- 
mer may be said to begm 
with the nailing of his 
famous Nmety-five Theses to the door of the 
castle church in Wittenberg on All Saints’ Day, 
1617 Such disputations as the one contem- 
plated were common m umversity life Luther’s 
theses were an attack on the prevailmg system 
of mdulgences, and were provoked by the 
presence of the Domimcan monk, Johrt Tetzel, 
a renowmed preacher and seller of indulgences 
When pubhshed m pamphlet form, Luther’s 
theses attracted much attention, and controvert 
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followed Cardinal Cajetan was sent as tbe 
Pope’s legate to Luther, but could not induce 
him to retract his utterances The disputation 
at Leipzig with John Eck (1519) merely widened 
the breach In his pamphlets, “Address to 
the German Nobihty ” and “ The Babyloman 
Captivity of the Church,” Luther broke with the 
Roman Cathoho Church In 1620 he burned the 
Pope’s bull oondemmng his pubhcly expressed 
opimons, and about the same tune he also 
destroyed a copy of the canon or Church law 
While returmng from 
the Diet of Worms, 

Luther was seized by 
the cofmivance of his 
friend the Elector of 
Saxony and safely hid- 
den m the picturesque 
old castle of the Wart- 
burg, near Eisenach 
There he remamed m 
disgmse, concealed even 
from most of his friends, 
until the emperor’s pre- 
occupation with his wars 
with France over Italy 
made it comparatively 
safe for him to return to 
his work at Wittenberg 
In 1525 Luther mar- 
ried an ex-nun, Cath- 
erme von Bora This 
step emphasized his re- 
jection of monasticism 
and celibacy for the 
clergy The remainder 
of Luther’s life was 
spent m writing, preach- 
ing, and organizmg the 
Reformed Church in 
Saxony His great 
translation of the Bible 
into German remams 
the standard German 
version and had an im- 
mense mfluence on the 
development of German 
prose, while his numer- 
ous hjrmns — especially 
“ Em’ feste Burg ist 
unser Gott ” (A Jlighty 



LUXEMBURG 

only the Cenotaph in London’s Whitehall (see 
page 287), but also the great Roman Catholic 
Cathedral now being built at Liverpool He 
has been responsible for many other great 
pubhc buildings m many parts of the country, 
and he was, moreover, the architect for the 
government buildings at Delhi (page 1247), as 
well as for important works m the Dominions 
Yet it 18 perhaps for his private houses that 
Lutyens will be remembered by posterity In an 
age when flats arise everywhere and new great 

houses are few, he has 
designed mansions in 
which the digmty, re- 
stramt, and simphcity 
of the Georgian penod 
are coupled with the 
lightness and brightness 
demanded by the twen- 
tieth century But one 
needs to see the mside of 
these houses to appre- 
ciate this famous archi- 
tect at his best, for it is 
as a designer of great 
stancases that Lutyens 
probably excels most of 
all Lutyens was born 
in London, March 29, 
1869 , he was kmghted 
in 1918, and made an 
RA ml920 
Luxemburg. In 
its area of 1,000 square 
miles, Luxemburg has 
338 miles of railway, 
about 800 miles of tele- 
graph, and 142 post 
offices, and it is so well 
ruled by its Grand 
Duchess Charlotte and 
the Chamber of Deputies 
— 54 of them — that an 
army of 250 and a pohce 
force of 225 men suf- 
fice to keep the peace 
Indeed, for the half- 
century before the 
World War, Luxemburg 
was one of the most 
peaceful spots in the 
world, in spite of the 


LUTHER IN THE PULPIT 
Fearless courage inspired Martin Luther’s denunciations of 
all that he considered insincere or idolatrous in religion 
This illustration from a contemporary German MS shows 
him preaching against the corrupbon of the Church 

^ ' Srltuh Uuscum WOIIU, ru opiuo w 

f u2”' Sdled at Buloben, the place of tat that it » biraded nerth, east, and south 

his hirth. on Fehrnary IS, 1S46, just as the long. ly Gira any, on the 
deferred war to put down his teachings was short distance on the south-west bj Franc 
about to break over Europe {See Reformation) There are over 30 blast-furnaces, employmg 
Lutyens, Sm Enwra LairasKna (hom nearly 4,000 people, as 

ismi VfheftOT yon live in the north or the copper, antnnony, and lead Morothanhaff tn 
architect, for Sir Edwm Lutyens designed not and a breed of horses especiauy 
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LUXEMBURG 


light cavalrj' use The manufactures include 
woollens, gloves, pottery, paper, and leather 
To the visitor, however, the Grand Duchy of 
Luxemburg is rather a beautiful bit of country- 
side, a paradise for the tourist who likes to go 
tramping It is mostly a rugged 
forest plateau The northern part, 
nsmg to an altitude of about 1,800 
feet, forms a n edge of the Arden- 
nes, deeply furrowed bv the valleys 
of little winding rivers that drain mto 
the Moselle The southern part is a 
lovely fertile region, as well as bemg 
the seat of Luxemburg’s iron mdustrj’ 

The capital, the city of Luxemburg 
(population, 57,740), 117 miles south- 
east of Brussels, is one of the most 
picturesque towns m Europe The 
upper city is built on a crag 200 feet 
high, and was once so strongly 
fortified with rock galleries as to 
be known as the northern Gibraltar 
The crag nses in sheer precipices on 
three sides Its base is washed by 
two pretty httle streams The upper 
city IS connected with the lower town 


the 15th century Luxemburg has been ruled by 
Burgundians, Spamards, Austrians, French, and 
Dutch In 1814 the Grand Duchy was created 
and given to the kmg of the Netherlands In 
1839 the greater part of this became a Belgian 




IN THE GRAND DUCHY OF HAMBURG 


UnW 1914 the people of the tiny European state of Luxemburg Iiveil a peaceful life, undis- 
turbed by the troubles that beset their bigger neighbours A very small army was maintained, 
and in the lower photograph a few soldiers are exercising in front of the royal palace The 
upper picture shows a landscape in Luxemburg The ox-drawn wagon moves across a 
hayfield lying between clumps of pine trees that are typical of the countryside 
Photoi ENA Doritn Ltigh 


by flights of steps, winding streets, and viaducts 
Luxemburg today is ]ust a toy country, one 
of the buffer states between Germany and 
France Six hundred years ago it was a country 
of importance, for from 1347 to 1437 the 
Luxemburg rulers uere also kmgs of Bohemia 
and supphed rulers to the Hoi}’’ Homan Empire 
At tliat time Luxemburg included also the 
present Belgian province of Luxemburg Smce 


provmce Although m 
1867 the Grand Duchy 
w’as declared neutral ter- 
ntory, it remamed a 
member of the German 
Customs Umon do’wn to 
the World War The 
connexion with Holland 
ended in 1890 
In 1914, and agam m 
1940, Germany marched 
troops across Luxem- 
burg, and further vio- 
lated itsguaranteed nent- 
rahty by usmg it as a 
mihtarybase Smce 1922 
Luxemburg has had a 
customs umon with Bel- 
gium Many people know 
the country through its 
poll erful wireless station 
Luxemburg’s population 
IS about 296,000 

Lycur'gus. No 

really authentic facts are 
known about Lycurgus, the reputed founder of 
the Spartan state, but many stones have been 
told of him One such story tells us that on one 
occasion the great lawgiver of Sparta was 
fleemg for his hfe before a jeenng crowd of his 
fellow-citizens A ram of stones fell thick about 
him, but by good fortune he outran all his 
pursuers except one ■vigorous youth As 
Lycurgus turned to look back, the 3 outh thrust 
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at him -with a staff, putting out one of his eyes 
The great man utteied no word of reproach 
Conceahng the pam he suffered, he cahnly 
waited for the mob to catch up When they saw 
the ill usage that had befallen the greatest man 
of Sparta their anger turned to dismay and 
shame Eepentantly they escorted Lycurgus to 
his home and dehvered the youtli mto his hands 

Now Lycurgus gave proof of his generosity 
and greatness, for, instead of wrealang vengeance 
on the youth who had injured him, he took him 
mto lus home to hve with him The young 
man, thus having an opportumty to observe 
the life of the man he had so hated, presently 
became one of his most devoted admirers and 
followers, and m time was changed from a 
wild and passionate enemy of the laws of 
Lycurgus to a sober, discreet, and useful citizen 

So runs one of the stones wluch the Greek 
historian Plutarch tells us of the great law- 
giver Lycurgus 

Lycurgus, who, according to tradition, hved 
about 800 B c , belonged to the royal house of 
Spaita, and might have claimed the throne 
When the king’s widow proposed to him that 
they should destroy the infant heir and reign m 
his stead, Lycurgus rejected the scheme mth 
abhorrence, and proclaimed the child, Charilaus, 
king Soon after this he set out to travel in 
foreign lands, conversing with sages and study- 
ing the laws of the countries he visited 

When he retmned home after many years, 
he found Sparta in a state of disoider and dis- 
content With the help of some of the leading 


LYNX 

citizens, who beheved that an entire change of 
government was the only remedy, Lycurgus 
made himself master of the city and drew up 
a new set of laws to govern the hves of the 
citizens, so designed as to build up a strong 
state Among the measures attributed to him 
were the equitable division of the land among 
the citizens, the prohibition of gold and silver 
and the substitution of iron as currency, and 
the estabhshment of the strict system of mihtary 
trammg and general education which gave 
Sparta mihtary predominance in Greece 
Then, obtaining a solemn promise from his 
fellow-citizens that they would obey the laws 
and change none of them until his return, 
Lycurgus agam departed Being told by the 
oracle at Delplu that the Spartans would enjoy 
everlasting prosperity as long as they did this, 
he decided never to return, m order that they 
might for ever remam bound by their promise 
Lycurgus is one of the great lawgivers of 
antiquity, and ranks with the legendary Manu 
of India, vath Hammurabi of Babyloma, Moses 
among the Hebrews, and Solon of Athens 
Lynx. So acute is the sight of the lynx that 
the ancients beheved he could see even through 
a stone wall That is why we still speak of 
sharp-sighted people as “ lynx-eyed ” 

This member of the cat family is found m 
both the Old World and the New In size it 
falls halfway between the leopard and the true 
wild cat, and m general appearance is quite 
unlike any other annual AH species of the 
lynx have stumpy tails, long hmbs, and upright, 

tufted ears Its eyes 
contract in the daytime 
to a narrow slit, for 
they are adapted for 
use at mght, and if they 
were wide open at any 
other tune the strong 
daylight would be too 
bnght for them 
Lynxes bve in forests 
and rocky places, and 
are fond of resting 
stretched out on a tree 
limb in the sun By 
night they hunt their 
prey, which consists 
usually of birds and 
small animals 

The sudden cry of a 
lynx at mght is one of 
the most frightful 
sounds loiown Usually 
it consists of a smgle 

manners among the lynxes sharp 

not to move tj,eir ears are merely ornamental 
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LYREBIRD SHOWS HIS TAIL 

Ihis beautiful bird has several remarkable things abeut him, of which his tail is 
the chief To it his name is due, for in shape it is very like the Ijrre which was 
a favourite musical instrument with the ancients He is also the largest of all 
singing birds having a very fine voice during the breeding season 
Comiei]/ of AuUraUaii Trade fublieili/ 
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on which the animal preys, such f 
as rabbits or quail, seek to escape 
his notice by lying perfectly still 
The lynx crouches down aU 
ready for a leap, and then emits 
Ins piercmg ciy The timid vic- 
tim, startled out of its ivits by i 
the fearful sound, cannot help j 
jtimpmg convulsively At that 
instant the lyus strikes 
The Canadian lynx (Xyna- i 
canadensis) has heavy grey fur i 
mottled with brown, and its 1 
skin IS m great demand m the • 
fur trade It is the most im- \ 
portant of the Amencan species , 

In Europe is found the northern 
lynx (L borealu) There is a 
Mediterranean species (L par- 
dvms ) , and one from Tibet, while 
the caracal is another Asiatic 
member of this group 
Lyons, France Tlie cit} 
of Lyons (m French, Lyon) is 
very old and stately, and is built 
n here two great rivers, the 
Rhone and the Sadne, meet 
Part of the city lies on a point 
of land between the two, and 
part oveihangs the rivers on the 
high banks that are reached 
from the centre by twenty-four 
bndges and bordered by fine 
qua^s Here is a great umver 
sity, where students are taught 
law, medicme, and science , there 
IS also a school of fine arts, and 
other colleges , besides many 
beautiful old churches and a big 
mumcipal hbrary 

The shunmermg silks manufactured here and 
in the villages around are used all over the 
world, and the weavmg of them keeps 60,000 
hand looms and 30,000 power-looms humming 

Ljons is one of the most strongly fortified 
cities in Fiance, having a double ring of forts 
about it, to which, foitimately, the World War 
never reached The towm was founded before 
Christ by the Romans, and was the starting 
point of four great highwajs built bj' the 
Emperor Agnppa 

During the 5th century it became one of the 
most flounslung cities of the newly-formed king- 
dom of Burgundj' In 1312 it became a pait of 
France Two great Church councils were held 
here, and scieial risings took place in the Mddle 
Ages, during w Inch the tow n w as badlj damaged 
But Xapolcon rebuilt and improved it, and 
since Ins daj it lias been one of the greatest 
s-out CCS of the w eallh of France The population 
IS ibout 570,000 


Lyre-bird* A bird whose tail has made 
liim famous is the lyre-bird {Menura superba) 
of Australia Without the sixteen long and 
cunously shaped tail feathers of the male, this 
bird IS not at all unusual, for both male and 
female are of unattractive form, about the size 
of a grouse, and of a sooty-biown colour \nth a 
few' markings of led These tail feathers are 
about two feet long, generally drooping like a 
peacock’s train, but, wdien raised and spread, 
they take the shape of Apollo’s lyie 
The l\Te-bird is the laigcst of the singing 
birds He has a mellow hquid note, and is said 
to imitate the song of other birds and e\cn 
animals, and when he washes to attract his mate, 
he displays the glories of lus tail from the top 
of some com cnicnt hillock The nest is placed 
on the ground, at the foot of a tree or rock, and 
IS closely wo\cn of fine strong roots and lined 
with feathers Aboi t this nest is Jicaped an 
oven shaped mass of sticlvs, moss, and lea\ es. 
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“ Sculpture,” a poem, was the first of 
lus published woiks, and it gained for him 
the Chancellor’s pnze for veise at Cam- 
bridge in 1825 

Although he uas a contempoiary of such 
popular authors as Dickens and Thackeiay 
and Tennyson, Bulwer Lytton achieved 
World-Wide fame, and his novels were 
eagerly sought and lead all over the 
world His hterary output was enormous, 
considering that, besides being an author, 
be was a prominent figure in society and 
an M P Even after his elevation to the 
House of Lords he continued to wnte 
On his beautiful Hertfordshire estate at 
Knebwoith, still belonging to bis descen- 
dants, he often entertained Dickens and 
other great Victonans His library, manv 
of lus manuscnpts, and othei personal be- 
longmgs, are stdl treasured at Kjaebvorth 
House, as well as many beautiful objects 
brought from India by his only son, the 
Earl of Lytton, who was Viceroy of India 
Bulwer Ljdfton was boin Ma}"^ 25, 1803, 
and died January 18, 1873 Besides nov- 
els, he also tried his versatile hand at dra- 
matic VTiting He vTote four plays, three 
of which weie successful, “Money ' and 
“ The Lady of Lyons ” stiU hold the stage 
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with a side en- 
trance, so that 
the inner nest 
and the one egg 
are entirely pro- 
tected The birds 
are very shy, 
and when mo- 
lested escape by 
running rapidly 
in the under- 
growth They 
are found at 
times in the 
trees, but are 
not good flyeis 
Lytton, Lord 
(1803-1873 ) One 
of the literary 
giants of the ISth 
centmy, Bulwer 
Lytton is still re- 
membered today 
as the author of 
such well-known 
novels as “The 
Last Days of 



JJcibQU X/wjro V-* LORD LYTTON’S ‘LAST DAYS OF POMPEII’ 

Pompeu.” and Lord Lytton (top) v^ote <• The Lest Days L^dVL‘m iKfficu? 

” “TKo Vsnirrms which buried Pompeu under a sea of lava A blind flower gi L y » . 
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Tile dough is put into a cylmdncal vessel 
having a perforated bottom, and a heavy iron 
plate, driven by a poiverful press, forces the 
paste through m the desired shapes The atrmgs 
of paste are then looped up over rods to dry 
The next time you open a packet of macaioni 
or spaghetti see if the flattened mark of the 
rod over which it is hung is at the cui ve If so, 

it 13 the true macarom, made from flour rich m 
gluten , for that made from other flours wiU not 
Wr its own weight, and must be laid out flat 
to be dried True macarom is hard and elastic, 
has a soft yelloivish colour, and is rough m 
texture In boiling it swells considerably 
Macaulay, Thohias 
Babinoton Macaulay, 

Lord (1800-1859) As 
a child of three, books 
were Macaulay’s con- 
stant compamons At 
four he replied to a 
lady who inquired hov 
he felt aftei some hot 
coffee had been spilled 
on his legs, “Thank 
you, madam, the agony 
IS abated ” He was a 
brilliant student at 
Cambridge Umversity 
in every subject except 
mathematics He 
learned to read books 
in Greek, Latin, French, 

Gennan, Spanish jitahan, 
and Dutch 

Macaulay’s wide know- 
ledge and his marvel- 
lous memory made him 
a very interesting 
speaker, for he never 
ran out of material and 
he was always sure of 
his facts Lord Mel- 
bourne, one of his col- 
leagues in Parhament, 
said of him, “ I wish 
I were as cocksure of anytlung as Macaulay 
IS of everything ” Tlie remark contains a stii^, 
for Macaulay was never bothered by doubts and 
never speculated on the unknown Everything 
stood out in the blazing light of day for him 
and there were no half-lights He read books of 
all kinds, good and bad, for he knew how, as his 
biographer says, to weave ‘ a purple patch from 
some thud-rate sermon oi political tieatise 
into his mspmng talks or essays 

Macaulay’s father, Zachary Macaulay, uas a 
well-known reformer, whose lifelong opposition 
to Afiican slavery wrecked die family 
His son studied law and was admitted to tbe 
bar, but soon turned aside to follow the career 



LORD MACAULAY 

The hJe of Lord Macaulay written by hjs nephew shows him 
to have been a man of deep and warm affections, and a 
devoted son and brother This portrait of Macaulay by Sir 
Francis Grant is in the National Portrait Gallery, London 


MACAULAY 

of literature In August, 1825 appeared his 
essay on Milton, the first of a senes which for 20 
years made him and the “ Edmburgh Beview ” 
famous No more delightful introduction to 
history can be found than these brilhantly 
written and intensely mteresting stones of the 
hves of gieat men— Warren Hastings and Chve, 
Pitt and Bunyan, Dr Johnson, Lord Burleigh, 
and the rest The world of fashion and of letters 
now learned that this young man could ivnte as 
biilhantly as he talked 
Macaulay’s gifts as a in iter and speaker led 
bim naturally into pubho Me In Parhament, 
and latei m India, as legal adviser to the supreme 

council, he showed gifts 
of mind that always 
held men’s attention 
In pohtics he a as a 
Whig, striving for a 
wider votmg franchise 
and far-reaching Liberal 
reforms Hewaspleased, 
however, with tJio ma- 
teiial piogress of the 
tune and closed his eyes 
to what he considered 
necessary economic evils 
But dm mg all the 
busy yeai s of his official 
Me, nhen imting was 
just an occasional plea- 
sure and source of 
income, Macaulay was 
planmng a history of 
England to begm ivith 
the accession of James 
11 to the throne — a 
history, as he said, in- 
teresting enough “to 
supersede the last fash- 
ionable novel upon the 
diessmg-tables of young 
ladies” He began it in 
earnest m 1841, and m 
1849 finished the first 
two volumes Latei 
volumes appealed fi om time to time, but the 
woik was still uncompleted when Macaulay 
died, just ten yeais later 
Macaulay’s histoiy had rn immediate success 

^greater peihaps, than that achieved by any 

other history It had a tremendous sale m 
England and the Umted States, and was trans 
lated mto all modern languages Mac^lay nau 
worked at it with ii igradgmg toil He mote 
m his diary at one time “ This is a tougft 
chaptei Wliat trouble these few pages cost 


H YYxkiu j.- - c» j 

! • The great object is that they may leau 
as 'y£ they had been spoken off and seem to flow 
as easily as table talk ’’ His paragraphs achiei 
theu aim, and sweep the reader along 


me ' 
as 
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For a generation Macaulaj' was read with 
enthusiasm and respect In the generation that 
followed, his fame was not quite so great His 
bnlhance, his power of painting a picture or 
narrating an incident, are still unsurpassed , but 
his msiglit mto the complex character of men 
and of movements left something to be desned 
He saw men’s outward actions, but be could not 
divme their mnei motives He viewed history' 
as a great pageant, a senes of pictures m which 
the doings of the people great and small appear 
for the first tune along w ith the clironiclings of 
court, camp and Parliament \^niat Scott did 
with the romantic novel, Macaulay did with 
narrative historj^ He made it interestmg, first 
of all, to the average man and woman, and he 
set a new fashion So higlily was his work 
appreciated that a body of Enghsh workmen 
wrote to thank him for wntmg a history which 
they could undei stand 

Quite as poptilai as Macaulay s essays and 
hiB history was a httle volume of poems entitled 
“ Lays of Ancient Rome ” These still dehght 
old and joung, not merely from their histone 
interest, but because of their stirnng melodj' 

In 1857 Macaulay was made a peer with the 
title Baron Macaulay He hved to enjoy this 


new honour only two years Wlien he died, at 
the end of 1859, the greatest honour that 
England can show to her illustrious dead was 
eoideired upon him, for he was buried m 
Westminster Abbey 

M a. C a w . The gorgeous macaws are close 
relatives of the pariots, but are even larger 
and more brilliantly coloured One of the 
finest IS the blue-and-yellow macaw (Ara 
aratatma) and other favourites are the red- 
and'blue A tracao and the various hyacinthine 
macaws, brilliant blue creatures, These birds 
are found in the northern half of S America 
and m Cuba They have a loud screaming voice 
Macaws lay their eggs in holes in rotting trees 
M acbeth. This hero of Shakespeare’s 
powerful tragedy of that name is m command 
of the armies of Scotland when the play opens, 
and has just won a gieat victorj over the Danes 
The triumph so fires his ambition that witches, 
bent on evil, easil}' implant m his mmd the 
thought that he shall be kmg Lady Macbeth 
still further incites lum, until with his own 
hands he murders the Scottish king Duncan and 
usurps the tlirone From that very moment 
Macbeth goes swiftly to his doom Ghosts nse 
to haunt him, Lady Macbeth dies insane, civil 





fjt MACBETH AND BANQUO MEET THE WITCHF^ 
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war breaks out, led by Malcolm, the son and 
heii of the murdered long, and, finally, he himself 
IS slam m battle Macbeth is to be abhorred for 
his crimes, but m all that he does and says he 
excites a tragic pity, as when, informed of the 
death of the queen, he thus gives utterance to 
his gloomy thoughts 

Tomorrow, and tomorrow, and tomorrow, 

Creeps in this petty pace from day to dav 
To the last syllable of recoided time , 

And all our yesterdays have lighted fools 
The nay to dusty death Out, out, brief candle ' 
Life’s but a walking shadow, a poor plajei 
That struts and frets his hour upon the stage 
And then is beard no more it is a tale 
Told by an idiot, full of sound and fury. 
Signifying nothing 

The story of the play is taken from history, the 
real Macbeth having ruled over Scotland from 
the year 1040 to 1057 He was thane of Glamis, 
and his castle is the ancestial home of our 
present Queen Ehzabeth 

Macdonald, Flora ( 1722 -- 1790 ) In the 
roll of Scottish heroines, IHoia Macdonald, to 
whose ingenuity, courage, and loyalty “ Boimie 
Prince Chaihe ” owed his escape after Culloden, 
April 16, 1746, occupies a high place 
Charles’s defeat was so complete that his 
loyal Higldanders — ^the Jacobites as they were 
called, after his grandfather James II — ^were 
scattered and pursued remorselessly and put to 
the sword by the troops of the English com- 
mander, the Duke of Cumbeiland, whose 
ferocity and cruelty earned for him the name 
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" the butcher ” The Prince became a liunte.l 
fugitive, sleejJing by day and fleeing hither and 
thither by mght in the seemingly vain hope of 
escaping tin ougli the military cordon and 
evadmg the numerous paities of soldieis who 
were searching the Highlands to bring him to 
London “ dead or ahve ” and so claim the 
puce, £30,000, which the Enghsh placed on 
ins head And ]ust as all seemed lost, aftei six 
long weeks of fatigue, hunger, and anxiety, theie 
arose to rescue liim Flora Macdonald 
She made the Pnnce dress in woman’s clothes, 
pose as her seivant, and accompany her in an 
open boat fiom the mainland to the isle of Skye, 
wheie she would conceal him among relatives 
With skill, luck, and great couiage their frail 
craft was made to evade the English ships, then 
patioUmg the Scottish coast, and, although 
several shots were fired to brmg them to, the}' 
landed safely m Skye Here, with her supposed 
maid, she dined ivith Lady Margaiet Macdonald, 
at whose table sat an aimy officer, stationed 
here ivith a party of soldieis, to watch for Pnnce 
Charles should he attempt to land • When 
Dr Samuel Jolmson visited Slcj'e m 1773, 
Boswell relates m his "Journal of a Toui to 
the Hebrides" how, when Flora Macdonald 
told hun of this episode, she added that she 
afterwards (when the Prince was safe) often 
laughed m good humour with this officer at 
having so w'ell deceived him • 

Shortly afterwards the Prince escaped to 
France, and Flora Macdonald w'as taken to 
London and there detained 
In 1747 she w'as released under 
the Act of Indemnity, and her 
admirers presented her with 
£1,600 in token of hei loyalty 
and courage to the ill-fated 
House of Stuart 
MacDonald, Jamus 
Ramsay (1866-1937) Bom 
in a two-ioomed cottage at 
Lossiemouth, October 12, 
1866, and taught at the local 
elementary school, the hist 
British Labour Prime Ministei 
displayed from his earhest 
days of poverty that moral 
courage which later endeared 
hun to an aimj' of admirers, 
and diew forth the respect 
of Ills bitterest opponents 
When but an inexperienced 
boy he journeyed to London, 
obtained a job in a w'arehouse 
at 12s 6d a week, almost 
starved, and attended ei'ening 
He studied chemis- 
ivhen a scholai- 
almost within 





FLORA MACDONALD AND PRINCE CHARLIE 
jring the es^e of Prince Charles under the guidance of Flora claSSes 

U narrow escapes from capture At one time try, but ]USt 

fuJe in a small cave on the island of Skye This pictare, painted by T Duncan. 

® shows Florrand her attendants keeping watch while the Prince sleeps 
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RAMSAY MACDONALD SPEAKING AT GENEVA 
As an orator Ramsay MacDonald carried his audiences with him in speeches notable 
for the conviction whidi underlay them His delivery was slow and measured, and 
his voice was powerful He is here seen speaking at a gathering of journalists at 
Geneva, when the League of Nations was sitting 


reach, his health broke down 
Over-study and underfeeding 
had exacted their price 

Then fortune smiled on 
him, rather faintly at first 
He became secretary to a Par- 
liamentary candidate at what 
he then, no doubt, considered 
the princely wage of thirty 
shillings a week And so ho 
first joined the Independent 
Labour Party, and science 
lias abandoned for politics 
The future Pnme hlinister 
next tried his hand at urit- 
ing for newspapers and was 
successful He stood for Par- 
liament as a Socialist, polled 
a mere 866 votes, lost the 
election, but gained a wife 
Her name was Margaret Ethel 
Gladstone, the daughter of a 
professor and a niece of Lord 
Kelvin Never was mamed 
bfe more happy Hei death 
m 1911 left its mark on a man mtenselj' devoted 
to Ins home and his children Her philanthropic 
work on behalf of poor London children is very 
fittingly commemorated m a beautiful sculpture 
erected in Lmeoln’s Inn Fields, London, near 
the home of her married life 

Elected Member of Parhament for Leicester 
in 1906, Ramsay MacDonald was chosen leader 
of the Labour Party in the House of Commons 
five years later Durmg the World War he be- 
came one of the most unpopular men in England 
owing to his opposition to the War and advocacy 
of a negotiated peace In 1918 he lost his seat 
in the House, but returned m 1922 

In 1924 MacDonald was called upon to 
form the fiist Labour Government, v hich lasted 
less than a year He became Premier for a 
second tune m 1929, but in 1931 a grave financial 
crisis, accentuated by world tiade depression 
and rising unemployment, bi ought about the 
defection of most of his colleagues, u ho refused 
to accept the Economj Report, advising drastic 
cuts in national expenditure, which Sir George 
May’s Committee adiocated MacDonald 
remamed true to his beliefs in the nation’s 
recovery pouers, provided sicnfices were made, 
and after consul tmg inth Stanlej’’ Raldwin and 
obtammg the support of the Conservatives, he 
became head of the National Goveinment In 
June, 1935, he resigned, Baidu m talanghis place 

A piofound believer in peace, he was the 
nrst Bntish Premier to address the Assembly 
of the league of Nations at Geneva The first 
task of European statesmen, he told the German 
Reichstag in l')2S, was to persuade their peoples 
to prefer tlie iisks of peace to those of Tiar 


The heavy burdens of ofBce, no less than the 
loss of pohtical fnendships, which he endured 
when he allied himself with the Conservative 
party to restore Britain’s financial prestige, told 
on his health, and befoie resigmng the Premier- 
slup he had undergone several operations on his 
eyes He became a lonely and tired if not 
disappomted man, and in an endeavour to 
regam his health, and grasp what he called 
“ that elusive quality, rest,” he embarked on a 
tour to South Amenca, hoping to wnte his 
pohtical memoirs in the leisure of a well-earned 
peaceful holiday But after only a few days at 
sea he died from heart failure, November 9, 1937 
His body was brought back in a warship to be 
buned at Lossiemouth, his first and last home 

Macdonald, Sir John Alexxhdeb 
(1815-1891) Macdonald vent to Canadi at five, 
a poor Scots immigrant boy Poverty ended his 
schoohng at fifteen, but his msatiable curiosity 
and love of reading soon made up to a large 
degree for the lack of formal education Enter- 
ing a lawyer s office, he uas admitted to the bar 
at twenty-one, and eight years latei was elected 
to the Canadian Assembly Almost at once he 
became one of the leaders of the Conservatue 
party, winmng Cabinet office in three years 
By 1864 the umon of Upper Canada (Ontario) 
and Louei Canada (Quebec), formed in 1841, 
was fast diiftuig into chaos through party’ 
warfare and racial and religious ]caIou«ics 
Macdonald’s pohtical tact made him the leader 
m the momentous negotiations which resulted m 
the establislunent of the Domimon of Canada 
in 1867 He, too, was largely' responsible for the 
adoption of the prmciple of centralization, 
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whereby powers not specially conferied on pro- 
vinces are reserved to the central government 
For Ills share m the gieat achievement of 
federation Macdonald received two signal 
honours — he became the first Piemier of the 
new Domimon, and was made K C B by Queen 
Victoria Macdonald’s first premiership lasted 
from 1868 to 1873, when he had to resign In 
1878, honever, he was back at the helm, 
where he remained until his death 
lVla.cedonia.. Scarcely a lehc is left today 
of the period of Macedonia’s greatness, when, 
under Pliihp of Macedon m the 4th century b o , 
it suddenly shot up to the mastei j' of Greece (See 
Alexander the Great) 

As a teintonal and 
pohtical unit hlacedonia 
IS only the name given 
to that httle region of 
the rugged Balkan pen- 
insula where Greece, 

Bulgaiia, and Yugo- 
slavia meet, with a 
population of onlj' be- 
tween 1,000,000 and 
2,000,000 In this re- 
gion dwell such a strange 
medley of races as can 
be found m few places 
in the world — Turks, 

Slavs, Greeks, Bulgars, 

Jews, Albanians, Vlachs, 
and Circassians 
Duimg the closing 
years of the 1 9th century 
and the opening years 
of the 20th the liistorj 
of Macedonia was a 
senes of mtngues by the 
more pou erf ul races, 
each stimng to gam the 
upper hand and to 
dominate the region 
when it should shake 
off the merciless hand 
of the Turk, who had 
held it since the 15th century The Balkan wars 
of 1912-13 were waged largely for the possession 
of Macedonia and the outlet to the sea it affords 
(See Balkan Pemnsula) 

At the close of the Balkan Wars and the World 
War of 1914-18 the gi eater pait of Macedonia 
was divided between Greece and Yugoslavia 
Bulgaria letaincd only a small stiip along the 
iivei Struma Aftei a few yeais Greek Mace- 
donia became populated almost entirely by 
Greeks, tluough exchange of populations until 
Turkey , but Yugoslav Macedonia was still a 
racial problem Yugoslavia classed this popu- 
lation as Serb, but many of these people called 
themselves Bulgais Bulgaria for years had 
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been the centre of a movement for Macedoman 
independence, and after 1919 large numbers of 
Macedonian revolutiomsts fled to Bulgaria 
Fiom there they conducted border raids, organ- 
ized in bands called comilajts 

lV^3.c]iia.v0lli} Niccolo (Pron mak- 
i-a-vel'-i) (1469-1527) Tins Itahau UTiter and 
statesman has had a most unenviable reputation 
for some four eentuiies, and his name is com- 
memorated m the English language by the 
word Machiavellian, meanmg “ unscrupulous ” 
He was born May 3, 1469, at Florence, then a 
republic Entermg the diplomatic sennce of 
Ills country as a young man, he soon dis- 

tmguished himself by 
his astuteness and abil- 
ity, and became a very 
prominent statesman, 
being entrusted with 
many negotiations of an 
extremely dehcate chai- 
acter 'When a change 
of rulers ultimately de- 
prived Machiavelli of 
Ins high offices, he de- 
voted himself to author- 
ship, and wrote a num- 
ber of very important 
works, including a his- 
tory of Florence 
He is remembeied 
now mostly on account of 
his book “ The Prmce,” 
published after his death, 
by which he had appar- 
ently hoped to bring 
himself again into favour 
with the Medici, then 
the ruleis of his coun- 
tiy In this he was not 
successful, and he had 
experienced prison and 
povertj'' before his death, 
June 22, 1527 His main 
theme was that the State 
should be supreme, and 
that all means of malang it supreme were justi- 
fied He praised private virtue, but saw no need 
of such virtue m pubhc and pohtical matters 
TTia views have been generally condemned, and 
it IS now leahzed that national affairs must be 
governed by a sense of right and wrong 
Ma.chine-gun. The great impoitance 
which the maclime-gun now has is due to its 
tiemendoub speed of filing, its lightness, and its 
convenience of handhng Some machine-guns 
are hght one-man guns, fired from the shoulder, 
and are more properly styled “ automatic iifles 
Others are heavy guns, mounted on a low tripod 
01 a light carnage, and reciuirmg two or more 
men to operate them In some the cartndges 



NICCOLO MACHIAVELLI 
This Italian statesman had a profound influence on the 
political thought of the idth century, and he has been called 
the founder of modern pohtical science This fine portrait 
of him was once in the possession of the family into which 
Machiayelli's daughter married 
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are fed from a belt, in others from a disk or 
other magazine The heavy guns are usually 
water-cooled, the light air-cooled 
Tlie first machine-guns were fired by turmng 
a crank by hand, but the newer models are 
automatic or semi-automatic The automatic 
types may be divided into those in which the 
gun IS operated by the recoil of shot, and those 
in which the gun is worked by waste gases of the 
explosion The rate of fire of machine-guns 
depends upon the gun, and vanes from 60 or 
75 to GOO rounds a minute 
The first practical machine gun was invented 
by an American, Dr R J Gathng (1818-1003), 
m 1861 It consisted of ten parallel barrels, 
and could fire 500 shots a minute 

The Maxim gun was the first of the auto 
matic type It ivas invented about 1881 by 
Sir Hnam Maxim (1840-1916) and is water 
cooled As the Vickers Maxim gun it was used 
by British soldieis m the War of 1914 18 and 
was the official weapon of other countnes , its 
descendant, the " Vickers ” gun is still used 


The Lewis gun was invented by Colonel Isaac 
Newton Lewis (1858-1931) He was an Amen- 
can, but when his gun was rejected by the U S 
army, it was adopted in France, Belgium, and 
Britain, remaining until 1935 the standard 
light machme-gun of the Bntish army It fires 
about 550 rounds per minute, but is inclined to 
jam , the gun is worked by the pressure of the 
gases from fired cartridges After 1935, however, 
a new, hghter, and more rehable gun, the 
Czechoslovakian Bren, began to be issued to the 
Bntish army Of the same bore as the Lewis 
( 303), it can be used on a tripod (restmg the 
butt on the shoulder) or on a separate tripod, 
and under ceitam circumstances can even be 
fired from the shoulder This gun is air-cooled, 
possessmg two barrels that can be changed 
in under half a minute 

Machinery. Machines are Man’s answer 
to the ever-present problem of securing greater 
results m the time allotted for a task They 
are somethmg more than tools, by which Man 
supplements the power of his hands In the 



■n, e n U , the master— the MAN OR THE MACHINE ’ 

tat thl *!. ^ Machine Age has created Man masters the world with his machines, 

^ I ‘"t?” i®",'’ •>e“>n>e the masters of men Thousands of workers can earn their Iwine only with these 

demands of*tradl*^n^ ^ Partners The machines speed up, slow down, or stop altogether according to the unpredictable 
demands of trade, and the men who serve the machines must adapt their lives to these Wind shifts and unce^inties 
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plij’^sical sense, most tools me simple machines, 
for they enable a man to produce moie work 
with less energy But, practically spealang, a 
machme performs lepeatedly a complicated and 
moie or less complete task at an actual saving 
of time and labour 

Modern business is an expression of the 
uealth-cieating power of machiner}', and it is 
equally at the meicy of machine development 
Science, working hand in hand -with business, 
has devised methods of utihzing the natimal 
lesources of the voild thiough maclimeiy, with 
the result that mere man-pouer and animal- 
powei have been almost supplanted by energ)^ 
produced from water, coal, and oil With the 
almost unlimited energy thus available, business 
has been able to embark on programmes of 
mass production impossible until hand methods 
Machines Instead of Men? 

It has been asserted that machmes thus 
supplant the laboui of men The defence is 
that more men are requu-ed to manufacture 
the raaclunes themselves, to supply them with 
raw mateiials, and to transpoit and market the 
cver-increasing stream of fimslied products 
pouied foith from more and more machmes 
Machmes tend to lower costs with a consequent 
reduction of puces, uhich in itself •widens the 
market and increases demand 

It can be charged to machinery, however, that 
it shifts employment , and its intioduction ma^ 
tend to upset conditions of emplomient foi a time, 
until workers have been placed elsewhere in the 
complex organization involved in production, 
distribution, and sale In the long run, howevei , 
the position tends to stabilize itself, because the 
invention and use of new mechanism often 
creates an entirely new industry and uidens 
the scope foi employment m older industries 

Mass production by machinery has been 
blamed foi peiiods of economic depiession, 
but it may be that men have failed to take 
advantage of the leisure to which the machine 
entitles them, and by workmg too long hours 
are encroaching upon the status of other workers 

The very name first applied to machmes — 
engines — ^signified something that produced 
inthin itself There were engmes of war, such as 
the “ balhstae ” (catapults) which could cast 
stones further than men could hurl them, rams 
which could batter down walls otherwise im- 
pregnable, and peace-time apphcations of these 
and othei basic mechanical principles When 
steam was discoveied as a source of power, the 
term engine came to he used only to signify 
machines capable of developing power by steam 
With the advent of the internal combustion 
engine, the word has been extended to include 
ill prime moveis, or machines that transform 
energy mto power The term engine is also 
apphed to machines which produce fine divisions 
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or cahbiations on scales, precision tools, and 
scientific mstinments , and we also have the 
term engine tuimng,” apphed to the produc- 
tion of intricate designs on v atch cases and on 
plates for prmtmg currency notes and secunties 
In the modern sense, a machme diffeis from a 
tool m bemg more complex and repeating its 
operations over and over again 
The motor-car is a splendid example of the 
modem machme, for it is the product of scores 
of specially designed machmes and of processes 
that came mto existence for the sole pmpose of 
helpmg in the production of motor-cars A high 
degree of precision has been developed, pai- 
ticiilarly in the finishing of parts, both to reduce 
the wear and to make it possible to assemble 
and replace parts that will fit accurately without 
hand vork But, nevertheless, slalled help to 
operate machines is still a necessity, despite a 
constant tendency to combine vanous operations 
and piocesses mto one machine handling 

Mackenzie » Emm The greatest nvei of 
Canada, the Mackenzie flows nearly 2,500 miles 
from its source in the Eocky Mountains to the 
Arctic Ocean It drams an area which is 100,000 
square miles larger than the basin of the Great 
Lakes and the St LavTence In its course it 
gathers the uateis of three immense lakes — 
Lake Athabaska, Gieat Slave Lake, and Gieat 
Bear Lake Great Beai Lake lies so far north 
that its smface is fiozen for nme months 
From its soiuce to Lake Athabaska, tins 
mighty river is known as the nver Athabaska , 
thence to Gieat Slave Lake, as the Slave iiver , 
and from there to its mouth as the Mackenzie 
nvei In sumraei, steamboats of the Hudson’s 
Bay Company ply from Great Slave Lake almost 
to the iivei ’& mouth, w'liere it spreads mto many 
branches floiving through a -wide, flat delta The 
Athabaska and its other great tnbutanes, the 
Peace and the Liard, are navigable much of 
their length foi steamboats of sliallow draught 
The Mackenzie nver was named aftei Sir 
Alexander Mackenzie (1764-1820), a fin-trader 
and exploicr, wdio discovered it 
Mackerel. Next to cod and herimg, the 
mackerel are the most impoitant food fish of the 
Noith Atlantic The various species of mac- 
kerel cover a wide range and aie found in shoals, 
sometimes of immense size, in neaily all tropical 
and temperate seas They lay eggs m the open 
sea, but migiate peiiodically toirards the sboie 
m pursuit of shoals of hernng and their frv, 
which form their piinczpal food When henings 
are scaice they live on small crustaceans 
The common mackerel of the North Atlantic 
(Scotnier scotnbnis) is usually from fourteen to 
sixteen inches long and weighs about 2 lb J-t 
sometimes attains a much larger size, but tne 
smaller fish aie considered better for the table 
Its regular, rather narrow form, blue colour -mrii 
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A SMALL SHOAL OF MACKEREL 
The mackerel is one of the most handsome of all sea-fish, for its silrety sides are 
striped mth dark, shining blue, in much the same pattern as we see, among animals, 
in the zebra The clean, smooth outline, small fins and sharply-cleft tail are other 
features which make this a handsome fish , and it is exceedingly good to eat, too 
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darker, shimmermg bands, 
and fierce and greedy disposi- 
tion make it typical of the 
family These characteristics 
are e\aggerated in the largei 
members of this family, such 
as the albacoie, bonito, and 
tunny The horse mackerel, 
or scad (Caranx trachurus),\3 
no relation of these fish at all 
In Norway and around 
the Biitish Isles, mackerel 
fishing IS a most important 
mdustry In Europe small 
boats and hand-lines are used 
almost exclusively, but in 
America purse-semes are 
employed (See Fisheries) 

The fishmg begins in March 
or April Simple mackerel 
fiishmg, however, is probably 
the first sea fishing you mil 
ever do from a boat You 
have but to row or, better, to 
sad over the area n heie the 
fish arc, traihng a hand-hne 
For bait you use an artificial, 
bright metal spinner, or a slip of sdvery skm 
cut from a mackerel already caught A sharp 
tug shows when a fish is biting — so greedily 
as usually to hook itself , and m a shoal you 
haul them out as fast as you can rebait jmur 
line Sometimes even they mU rush at the 
bare, silvery hook and actually catch them- 
selves ' (See also Tunn}') 


Madagas’car. In a far-away island of 
the South Indian Ocean, 240 miles from the 
Mozambique coast of Afnca, hve a tall, graceful, 
intelligent broivn people who call themselves 
“ Malagasy ” Their land is Madagascar, one of 
the largest islands in the world, 980 miles long, 
360 miles mde, and 241,000 square mdes in 
area Since 1896, after its conquest by General 

Galheiu, Madagascar 
has been a French 
colony, and for eighty 
years before that it 
had been a sphere of 
both French and 
British influence 
Someof thetalkative, 
soft-spoken, and ami- 
able Malagasy near 
European clothes, 
but the workaday 
costumeof the natives 
IS still a loincloth 
over which is draped 
a long rectangle of 
cloth that makes the 
nearer look like an 
ancient Roman This 
cloth is woven by 
the women folk 
(who are more intelh- 
gent and more indus- 
tnous than theirmen) 
from the fibres of the 
useful traveller’stree 



MADAGASCAR’S PLEASANT CAPITAL 
Antenananvo, or Tananarive the capital of Madagascar, is situated in the centre of the island, 
and stands at a height of 4 750 feet above sea-level The cit7 is on a hill 500 feet high, which 
rises aurupuy from a plain completely surrounding it This photograph shows the prevailing 
style of architecture of the private houses pleasantly situated on the hillside 
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isiuuuB; ui uuuuif o,(i^,\jukj J.ii IS luicu, uiiuuL fuiiuxiui, wie cniei pori ana the capital of the 
a French Governor-General and a Council of island which gives its name to the gioup 
Admimstiation.fromAntanananvo (population Natives — chiefly of Poituguese descent with 

98,000), in the heart of its gloat semi-aiid central some Moorish or negro intermixture — ^noisy, 

plateau This has always been the land of its dark-slunned, and intensely good-humoured 

ruling tribe, the Hovas, who are of Malayan fellows, some wearmg the “ carapu9a ” a small 

/loenonf. In-o in liniisAs limit, rtf •mnrtif nr KIiia fnnnRl.fiTin.TiAil nnn anrrnnnrl t.lin wasAl 


descent and live in houses built of wood or 
bnck, or of the led native soil 
Among the natives the old pagan bebefs 
and lax morality, are curiously mixed witli 
professions of Christianity Strange as it may 
appear, the native bebefs and customs seem 


and embroidery 



CAPITAL OF SUNNY MADEIRA 
Funchal, the capital of Madeira, which is now a winter holiday resort, stands in a 
magnificent situation on ^he lower slopes of the mountains overlooking the Bay of 
Funchal The hay forms the fine natural harbour, seen in the photograph, and even 
large ships can come close in shore In the foreground a rock crowned by a castle 

rises in the roadstead 

to have come from the far-away Malayan islands, 
and not from Africa, ivlnch is much nearer 
The reason for this is, no doubt, that the 
African natives are not expeit sadors, while the 
Malays are perhaps the hardiest sailors in the 
world, and travel thousands of miles m frail craft 
Many of the native animals are different from 
those of the neighbourmg continent of Africa 
They are more like the Asiatic or Malayan 
animals, and indicate a time when the bed of the 
Indian Ocean was a connecting land 
Agriculture is the chief emplojunent Rice, 
cattle, rubber, honey, wax, rafl&a, and straw for 
hats are "the leading products Madagascar s 
mineial wealth, especially m iron ores, is 
considerable Gold is exported Its principal 
noit, Tamatave, on the east coast, carnra on an 
extensive tiade with France and Great Britain 
Madeira. (Pron ma-der'-u) The travellei 
who approaches the Madeu^, a small group of 
rocky islands belonging to Portugal, 360 miles 




blue funnel-shaped cap, surround the vessel 
Their small boats are filled with wares such as 
cane chairs, basket woik, red bananas, pine- 
apples, custaid-apples, pomegranates, and other 
tropical fruits, and sometimes beautiful lace 
Others, swarthy and half- 
naked, plunge from their 
canoes into the water after 
the coins tossed them by the 
passengers Withm the city 
one sees, among other strange 
sights, wooden sledges and 
cars on runneis drawn by 
bullocks, for in the Madeira? 
wheeled carnages aie rare 
Madeira itself is a rocky 
island of volcamc oiigin, 35 
miles long and 12 miles wide, 
with a few scant forests, deep 
nariow ravines, and lofty 
rugged peaks (4,000 to 6,000 
feet high) often covered mth 
snow Bold precipices nse 
abruptly from the coast, and 
m paits the scenery is wild 
and beautiful The climate is 
mild and uniform, and the 
island is noted as a health 
resort, especially for persons 
suffenng from diseases of the 
chest The absence of ram 
during the summer, and the 
rocky, hilly, volcanic nature of the land, have 

made cultivation difficult j - 

The two staple products are sugar and the 
Madeira wine that is wwld-famous Vegetabte 
and a variety of fruits are giown— apples» pears, 
and peaches of poor quality, oranges, lemons, 
grapes, figs, bananas, and pineapples, the last 
two forming articles of export 

Besides the island of Madeira, one other of tl e 
eioup, Porto Santo, is inhabited Maiteira is 
Sda^aport of call for steameis l>et^enBuro^ 
and South Afnca It is also an ^ 

and cable station has 

population, 212 000 Funchal, the 
a population of some 32,000 iffiiabitants , other 
towns are Ponta do Sol and Mac 
Madonna. The Itahan word Madonna 
(■‘my lady”) is used for a picture ^ 
Mary, the mother of Jesus, jiie 

the^irgm herself After the 
special homage rendered to the mother 
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THE WORLD-FAMOUS ‘MADONNA OF THE CHAIR’ 






















11 ijdi icl s 111 i-t( rpicco, now h inging in t’lo Pilti GailDn in riorencc o \cs lU origin to a cunous incident 
1 or ‘N c irb It iplucl li ul ••e irclicd for a fitting model, but did not find her until one d i\ he encountered n 
I)oi<«int \ioinin ctitod ind holding i bo\ in her hp, while another ‘.tood ncirbv Slio WK c\lctl^ the 
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imdc Ills «kctcli upon lU round surface From this sketch he worked out whit li is since been cnllcd “the 
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MADONNA 

assumed a large place in the minds of the great 
mass of the common people, for, when the 
Council of Nicaea in 325 had clearly fixed the 
place of the Son in the Trinity, He seemed less 
of an intercessor and more one with God Himself 
What more natural than that His mother, 
in whom all early Christians might also honour 
womanliood, should he a lefuge of the faithful, 
who might pray to her, and thus gam her 
poweiful intercession with her Son, God the 
Son The Church in its behefs and doctrines 
could not remam untouched by this, and the 
Virgm Maiy assumed a laiger and larger place 
m daily worship in the succeeding centunes 
So, also, she became the favourite theme of 
Christian ait, from its sunple begmnmgsto its 
glones m the Renaissance Such quaint stiff 
little figures they pamted of her m the early 
days ' Often hei arms were extended m prayer, 
and she always woi e a blue i obe starred oi slashed 
with gold which was draped over her head 
The Madonna became much more natural and 
beautiful when Italian artists in the 13th 
century broke away from the old Byzantine 
types Then Fia Fihppo Lippi— discardmg even 
the gold backgrounds that were then so popular 
— painted some chaimmgly hfe-Uie pictures of 
the Motliei and Child, and thereafter there was 
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scarcely a single Itahan master who did not 
pamt one or two such pictures 
All the earthly and heavenly scenes of the 
life of “my lady” were pamted, though, of 
course, with httle respect for time oi place, 
so that the Madonnas of anj^ one period usually 
wear the clothes of that period Moreover, 
these pictures were pamted with the dehberate 
purpose of lUustratmg and explaimng then 
relation to the common people themselves 
Andrea del Sarto’s “Madonna of the Sack,” 
Leonardo da Vinci’s “ Madonna of the Rocks,” 
Titian’s gloiious “Assumption,” Coiieggio’s 
sweet and tender “ Holy Night,” Murdlo’s 
vision of the “ Immaculate Conception ” — ^how 
wonderful aie these Madonna masterpieces ' 
But though striking and beautiful Madonnas 
have been lovmgly pamted by artists of all 
lands, there is one painter whose work in this 
field IS supreme “ Oh, then Raphael of the 
dear Madonnas i ” wrote Browning, thmking of 
the many celebrated Madonnas painted by 
the Itahan master Raphael’s two most famous 
paintmgs are that perfect mother picture “ The 
Madonna of the Chair ” (see illus m p 2605) 
and the glorious paintmg of the Madonna 
desoendmg from the heights of Heaven, clasping 
her httle Son, while below St Sixtus and St 
Baibaia kneel ui adoration— the 
world’s favouiite “ Sistine Madonna ” 
It IS set apart m a loom by itself m the 
gallery at Dresden Another Raphael 
Madonna is illustrated in page 2289 
Madras, (Pi on ma-diahs'),lNDU 
Occupying the most southerly part oi 
the gi eat peninsula of India hes Madi as, 
the oldest of the three Presidencies into 
which India is subdivided — ^Madras, 
Bengal, and Bomba}* To the noith 
lies Hyderabad, the Nizam’s domimon, 
to the north-west the Bombay Piesi- 
dency, and to the west the state of 
Mysore Its eastern shoies, the Coro 
maiidel coast, aie washed by the waters 
of the Bay of Bengal , its western, the 
Malabai coast, by the Aiabian sea 
Divided from it by the narrow, shallow 
Pallc Stiait an the south hes the island 
of Ceylon The sea bieezes help to 
temper the extreme heat 
Madras is India as you havealn ajs 
pictmed it, the India of toddy 
rice-stalks standing m water, and pnnl 
natives naked above the loins, rfiaip' 
featmed and quick-eyed, ivith heads 
close-ciopped befoie and streaming 
■Hath ragged locks belimd The produce 
tobacco, oil-seeds, 


IS 
hideS; 


tropical— tea, tobacco, ou-seeua. 
es, etc The Kolar and Goleonda 
rrnM ftfiTitres -tne 


TOWERS AND PINNACLES OF 
This photograph shows the sky-line of the aty of Madras, broken by 

a« tao.. gold « 

?or ,s usVd asThlhaioiise It is rfio feet high, and the light can be seen flat surface IS reheved by 

for as great a distance as zo miles out at sea 
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WHERE SPAIN’S SOVEREIGNS LIVED IN MADRID 


This huge building was forinerlj the Palacio Real, or Royal Palace, of Madrid, but since Spain became a republic after King 
Alfonso Xin left the throne in 1931 it has been called the Palacio Nacional It is built of granite and limestone and was 
completed, after thirty years work, in 1764 The State Apartments are of great magmficence, and in the armoury seen on 
the left of the courtyard is the finest collection of armour in the world This photograph was taken from an aeroplane 
above the palace grounds before the Civil War broke out in 1936 


the Eastern and Western Ghats, which form a 
lampart to the Deccan, and the Nilgin Hills 
The capital of the Presidenc}^ and its chief 
seaport is the city of Madras, the third city of 
In^a, founded by the Bntish nearly 300 years 
ago as Fort St George 
With its many trees Madras city is a dense 
green, rollmg away to the south and inland until 
it IS lost in the paler hues of the fields ISiany 
imposing government and college buildings and 
the onginal settlement are in this quarter 
With several missionary institutions, a umver- 
sity, a coUege, and schools of art and the pro 
fessions, Madras is educationally the first city 
of India Throughout the whole Presidency 
Enghsh IS spoken by all classes 
The \ieavmg of cotton on hand looms is still 
an important industry m and near Madras 
The popular cloth we know as " madras ” was 
first made m a village not far away Today 
there are many modern ]ute mills, under Bntish 
management, which give employment to large 
numbers of natives The water-borne trade of 
Madras, m small coastmg steamers and across 
the Bay of Bengal to Bangoon, is very im- 
portant, and has made necessary the construc- 
tion of a harbour at great expense The shore 
IB shallow and there is no natural defence against 


the ternble monsoon storms, and so shippmg 
has to be protected m a harbour of 200 acres 
surrounded almost entuely by breakwaters 

Teak, sandalnood, rice, sorghum, coffee, and 
iron and manganese ores are exported in con- 
siderable quantities 

The population of the city of Madras is about 
647,000 , area of Presidency, 142,277 square 
miles , population, 46,748,000 

Other towns in the Presidency are Madura 
(182,000), with its famous temple of Siva, 
Trichinopoly (142,800), and Salem (102,000) 
Madrid', Spain When Philip II made 
Madrid his capital and “ only court,” in 1560, 
he chose what was then an unimportant town 
chiefly because of its central position and, pei- 
haps, because his father Charles V had found 
its bracing chmate healthy Foreign visitors, 
however, coming from the pleasant south of 
Spam to a city lying on a plateau 2,140 feet 
above the sea — ^unprotected from the sun m 
summer or the icy wmds that blow from snow- 
clad peaks m winter, nithout countryside and 
without suburbs — ^may be tempted to think that 
“ the king who never smiled ” chose it mainly 
for its dreariness 

And when they are taken out to Phihp’s 
summer palace, the Esconal, 27 miles away to 
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the north-west, their opinion is confirmed 
This, as its name mdioates, stands on the 
“ cinders ” of an old iron mine It is a mon- 
asteiy, a church, and the burying-place of the 
Spanish langs, as well as a palace Its unusual 
shape has led to the fanciful explanation that 
it IS fashioned on the hnes of the griduon on 
which St Lawrence was martyred, the courts 
representing the uiterstices of the bars, the 
towers at the corners the legs, and the palace 
itself the handle 

Although Madiid, which is beheved to date 
fiom Roman times, was a Moorish outpost m 
the 10th century and had some 30,000 people 
at the tune Phihp made it lua capital, 
it lias not the histone pictuiesque- 
neas of other Spanish cities in 
whose bnildmg the Moors played 
a pimcipal pait 

This city lepresents the new Spain 
lather than the old, with its wide 
streets and houleA’'ards, its well-built 
houses and puhho buildings, and the 
splendid bridges that span the meagie 
trickle of the iiver Manzanares It 
IS a standmg pleasantry inth the 
Spaniards themselves that these 
jndges should be sold and the pro- 
ceeds spent to buy water for the river 

The city centres about the plaza or 
open space wheie the Gate of the Sun 
(Pitei/a dd Sol) stood m medieval days 



MAETERLINCK 
Maunce Maeterlinck’s play, 
" The Blue Bird,” achieved 
a world-wide popularity 


, - About 

this are hotels, cafes, and goveinment buildings, 
andfrom it radiate ten important streets, mcludmg 
the Calle Mayor and the Calle de Alcala A httle 
furthei north is the Gran Via, a gieat thorough- 
fare cut through the heart of Madnd duimg the 
World Wai The fashionable season for Madnd 
under the monarchy and fiist repubhc was when 
the “ Cortes,’ or national legislatuie, was in 
session 

The city is also the chief educational centie 
of Spam, with its famous old umversity The 
new Umversity City on the outskirts of Madrid 
has been the scene of some of the most bitter 
fighting m the Cml War Madrid also possesses 
m the Prado (near the Retire park) the gieatest 
picture gallery m the world, mth the exception 
of the Louvre m Pans Besides having the 
most impoitant collection of pamtmgs by the 
Spamsh masters Velazquez and Goya, the 
Prado contams Raphaels, Titians, and Tin- 
torettos that are rivalled only in Italy , also 
works by Van Dyck, Rubens, Temeis, and othei 
Ilemish painters scarcely to be equalled else- 
where Most of these art treasures were moved 
to Valencia as a precaution during the Civil War 

The foimei Royal Palace, now the Palacio 
Nacional, has adjoimng it on the wuth the 
Armena, housing probably the world s finest 
collection of armoui 


MAETERLINCK 

Madrid is the railway centie of Spam, and its 
industnes, though still compaiatively unim- 
portant, have developed greatly since 1890 
Manufactures of leather, tobacco, chocolate, 
shoes, furniture, carpets, glassware, and many 
other products constantly inci eased During 

the Civil Wai nhich began m 1936, Madnd was 
the headquarters of the government forces, 
and had to undergo continual bombardment and 
siege from the Nationahst forces The popula- 
tion of the city is about 1,014,000 
Maeterlinck, Maubxoe (Pion mah'- 
tsr-hngk) ’j (Born 1862) There aie some people 
who tliinlf that the world is made solely for 
Man’s use and pleasure, but the 
Belgian playvmglit and essayist, 
Maurice Maeterlinck, sees a soul 
m all things He has just as many 
wise thoughts to impait when he 
watches his bees, flowers, and dogs 
as he has when he tells the story of 
a wicked long 

Maeteihnck’s hfe, for the most 
part, has been calm and uneventful, 
and spent in quiet places He was 
boin m Ghent, Belgium, and was 
educated for the law He became 
mterested while at college m the 
newer French verse through his ac- 
quamtance mth Verliaeien, the dis- 
tmguished Belgian poet Sixmonthsm 
Pans among tiieyoungerhteraiy men then turned 
Maeterhnek’s thoughts foi ever from the law 
In 1889 he puhhshed lus first play, "La Pnneesse 
Maleme ’’ It has an air of sweet unreahty , the 
characters spealr simply and repeat their speeches 
again and again The ciitics at first made fun of 
the work— that is, most of them, though some 
hailed Maeteihnck as “the Belgian Shakespeare ’’ 
Maeterlinck went on writing m spite of ndi- 
cule Soon people began to see that these plaj's, 
which at first some thought so childishly simple, 
had an elusive beauty of their own, and were full 
of subtle suggestions of deepei meamng 
He IS a man of deep thoughts, uhich he 
seeks to embody m his plays These thoughts 
are not rules for men to hve by, or laws for 
the world to follow, but fleeting ideas, hopes, 
behefs which come unbidden to people, and yet 
come so cleaily that they cannot but tiust them 
These thoughts Maeterlmck expresses clearly 
and diiectly m his books of essays The 
Treasure of the Humble ’ (1896) is the simplest 
of all of these In his gentle quiet way he 
pleads for tolerance for all beings 

Amongst his other works may be mentioned 
“Les AWes” (The Bhnd), 1S90 , “Monna 
Vanna ’’ 1903 , "L'Oiseau bleu” (The Blue Bud), 
1909 La Vie des Aheilles ’’ (The of the 
Bees)*, 1901, “ La Vie dss Fourmis ’ (The Life 
of the Ants), 1926 
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B r WAS the happiest evening in the year* 
You know what that is Christmas E\e* 
Tyltyl and his little sister Mytyl should 
have been fast asleep Mummy Tyl had 
tucked them mto their beds and turned out the lamp 
But the nch children n ho lived in the Big House across 
the way were havmg a party Gay music could be 
heard, and a thm Ime of hght shone in round the 
wooden shutters which closed the windows 
Tyltyl and Mytyl jumped out of bed They 
climbed on a stool and opened a shutter to see There 
was a sparkling Christmas tree Little bojrs and girls 
dressed like fairy pnnces and pnncesses nere dancing 
around it A big table was loaded with pink and 
white candies, creams, and iced cakes 
“Oh, how lovely* Oh, how lovely* ” cried dear little 
Mytyl, clappmg her hands with delight Tyltyl and 
Mjrtyl were children of Daddy Tyl, a poor woodcutter 
They had not been mvited to the party, but they were 
not envious It made them happy just to look and 
listen They danced merrily around then small, dark 
room and pretended that they had some of the iced 
cakes to eat 

A sudden knocking at the door made them jump 
Before they could run to open it the latch was hfted 
The funniest little old woman, in a bright green dress 
and red cap, hurried in She was bent nearly double 
and leaned on a cane Her nose and chm almost met 
over her puckered mouth Bnght mouse-like eyes 
peered from under her shaggy brows She might be 
a witch or a cross old fairy 
“Have you the Bird that is Blue^’’ she asked 
impatiently “My little girl is sick Nothing will 
make her well but the Blue Bird ’’ 

Now Tyltyl had a turtle dove m a cage, but he 
wouldn’t part with his pet for anjdhmg Besides it 
was grey 

lyityl and the Wonderworking Diamond 
“■Well, then, jou’ll have to go in search of the Blue 
Bird,” said the funny httle old woman She gave 
Tj Ityl a bright green hat, with a magic diamond but- 
ton on it “Turn the diamond,” she ordered 
Tyltyl put on the hat and turned the diamond 


Instantly the poor little dark room grew big and bnght 
and splendid 

“Oh how lovely!” cried dear httle Mytyl 
“It's just the same as it always was, only you 
couldn’t really see it,’’ said the fairy, for the funny 
little woman had turned into the beautiful Fairy 
Berylune 

Then the clock door flew open and all the laughing 
hours danced out The crusty brown soul of Mummy 
Tyl’s good bread hopped from the pan The soul of 
sugar appeared as a pohte gentleman who broke off 
his candy fingers and handed them to the children, 
the soul of milk as a pale maiden Water was a drip- 
pmg green lady, fire a flame-coloured hot-tempered 
man Light, a dazzhng rainbow sort of angel ladj', 
streamed from the lamp Last of all, Tylette the Cat 
found his soul and turned mto a very pohte but rather 
cntical and unfriendly person with a cat face And 
Tylo the Dog became a noisy loving dog-boy He 
nearly went out of his wits with happmess when he 
could speak to his httle master 
“My httle god, I love you, I love you, I love you* ” 
he cried 

The fairy Berylune smiled at the suipnsed and 
delighted children “Now you see all the good things 
in your home as they really are But hurry* You 
must find the Blue Bird before monung We can go 
out by the door or the wnndow, just as you please ” 
Off to Hunt for the Blue Bu-d’ 

It was much more excitmg to whisk out through 
the wmdow In a moment they were off, through the 
white and frosty air of Christmas Eve, to the palace 
of the Fairy Berylune There they were dressed hke 
fairies, or hke people and ammals m story books 
Tylette the Cat was dressed as Puss m Boots 
Everybody but Tylette the Cat w anted the children 
to find the Blue Bird When they were going through 
the forest he called the trees and anim nla together 
"If Tyltyl and Mytyl find the Blue Bird, then men 
will know all our secrets They wall have pow er over 
us, and take away our liberty Let us kill the chil- 
dren,” he advised 

“No!” snapped Tylo the Dog ^’I will guard my 
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master and b's good little sister with my life ” 

"And I will guard them, too,” said Light "TVlule 
I shine around them danger cannot come near ” 

So Light and Tylo the Dog went everyw'here with 
Tyltyl and Mytyl They had many adventures, but 
nothing harmed them The Fairy Berylune thought 
the Blue Bird might be m the Land of Memory The 
children went there, and whom do you think they 
found? Why, their grandfather and grandmother, 
Gaffer Tyl and Granny Tyl, and seven httle brothers 
and sisters who had died and gone to heaven 
They weien’t changed at alli They were all fast 
asleep by the door of a dear little brown cottage, but 
they woke up at once “We ]ust went to sleep, but 
we always wake up when our loved ones on earth 
think of us, and have a fine time with them,” said 
Gianny Tyl 

But this Blue Bird Turned Black* 

They had a lovely time, talkmg and playmg and 
lauding, and eatmg the good old-fashioned dinnei 
that Granny Tyl cooked They weie all so happy 
that the black bird wlucb Gaffer Tyl had m a cage 
turned blue He gave it to Tyltyl and the clul- 
dren hurried away with it to the Fairy Berylune But 
when they had left the misty Land of Memoiy behind 
the bird turned black again 


Light was sure that the Blue Bird was hidden m the 
dreadful Palace of Night I^lette the Cat overheard 
her He was a great friend of Night and knew all her 
dark secrets So he went on ahead and warned Night 
that the children were coming Night tned to frighten 
them with stones of the Fears and Terrors, Diseases, 
Troubles, and Ghosts that lived behind great doors 
m her dark caverns 

But Tyltyl was a brave boy, and Tylo the Dog was 
brave, and Light stood outside waiting for them, for 
she was not allowed to enter the Palace of Night 
One after another, Tyltyl opened the doors, peeped 
m, and clapped them shut again The last and big- 
gest door of all he pushed wide For the vast cavern 
was flooded with moonlight and filled with birds of 
the Moon There were millions of them, as blue as 
the sky» 

The real Blue Bird, who could live in the sunlight, 
was there, perched high on a ray of hght But how 
was Tyltyl to know that, when it looked just like the 
others? He gathered lus arms full of buds and they 
all burned away through the brightening dawn to the 
Fairy Berylune IVhen the first ray of the morning 
sun struck the blue birds they turned grey and died 
T’yltyl and Mjityl were so disappomted that they 
Then Light happened to tiunfc that 
there must be a Blue Bud m the 
Land of Unborn Children They 
found millions of tiny babies wait- 
mg to be bom Those who veie 
all ready for the journey to the 
earth, with their httle boxes 
packed with talents, good luck, 
gold, measles, whooping-cough, 
srveet tempers, or odds and ends, 
hurried onto a ship at dawn and 
sailed away Tyltyl and Mytyl 
were listening to the sweet singing 
of the mothers on earth as they 
came to greet theu new babies, 
when Light flew past 
"I have the Blue Bird Turn 
the diamond Time is after us 
and we must fly to escape ” 

And There was the Blue Bird 
at Home' 

In a twmkhng they were at 
home, in the woodcutter’s poor 
httle cottage Light nas gone, 
and Fairy Beiylune The hours 
trooped back mto the clock The 
souls of things took their old forms 
Tylette the Cat curled up on the 
warm hearth and went to sleep 
Only the heart of Tylo the Dog 
was nearly broken because he 
could neter speak to his htUc 
master again 

"Well, well, sleepy heads, watn 
up! Meny Chnstmasl” 


nearly ciied 

HAtei. 



“ The chddren went to the Land 
of Memory, and whom do you 
tMnh they found? Why, therr 
grandfather and grandmother, 
Gaffer Tyl snd Granny Tyl, and 
seven little brothers and sisters 
who had died and gone to heaven 
They were aU fast asleep hy the 
door of a dear little brown cottage, 
but they woke up at once " 
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So h! Tytettethecat ’^asagreatfnend of M.ghtand 
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««le The vast cavern was flooded w.th moonhght and filled Sf ftKblue a" tte 
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MAGELLAN 


Tyltyl and MytyJ sat up in their beds and Magel'lan, Febdutani) (FekkZo de 
blinked their eyes Daddy Tyl and Mummy Maoalhaes) (1480-1521) “The ocean » The 
Tyl were laughing at them foi being so hard great western ocean ' ” shouted the Spamsh 

fn atTTO.IrAri *T*irIf.Tr] flnno' liia n-riYia miiYsrl Vj... 


to awaken Tyltyl flung his arms round the 
neck of Tylo the Dog, who licked his face 
“ Oh, how lovely ' ’’ cued httle Mytyl “ How 

. I 1 . Tm i 1 11 It 


seamen, as their cannon saluted the mighty 
Pacific toi which they had been searching 
many weary months “ If we hve we shall j'et 


V/U, UUW * 13J.113U ilUUC JJ.UW lUtlUy XUUliUJiS XI WC UVtJ we SiUUl yeu 

nice it IS to be home It’s so big and biiglit discover the new way to the Spice Islands ' ’’ 
and beautiful How good the bread and milk “ Thank God our Lord i ’’ exclaimed Ma- 
and sugar are The water is so cold and clear, gellan, their captain “ It is true, Senores, that 
and the fire so waim ® have lost two 

and blight ^ And p vessels, that our pro- 


the clock IS full of 
lovely hours.to play 
ivith ” 

The children said 
and did such queer 
things and were so 
mldly happy that 
Daddy and Mummy 
Tyl thought they 
were out of their 
heads When Mad- 
ame Berlingot, a 
funny little old 
neighbour who uas 
SO bent that she 
walked uith a cane, 
came in, she told 
them that her little 
girl was sick 

“Fairy Berylune 
Light has the Blue 
Bird, but your little 
girl can have my 
grey dove,” said 
Tyltyl 

“ Why, what is 
the child talking 
about ^ I’m not a 
fairy ” But Mytyl 
chuckled, and Tyltyl 
took down the cage 



■we have lost two 
vessels, that our pro- 
visions are wasted, 
and that we may 
have many moie 
hardships yet to 
endure But even if 
we are reduced to 
eating the leather on 
our ships’ yaids, we 
will go on ' ’’ 

Tins is the daunt- 
less spirit shown b> 
that Portuguese 
marmer who discov- 
erid the Strait of 
Magellan, and who 
was not only the fii st 
European na'vigatoi 
to sail acioss the 
Pacific Ocean, but 
alsi tlie first person 
to discover a loute 
ovei which ships 
could sad in a com 
plete circle round 
the world 
Magellan, the son 
of a Portuguese no- 
bleman, early served 
in the Indies and 
Morocco with dis- 
tmction Bebeving 


took doAvn the cage ' MAGELLAN AND HIS LITTLE ARMADA Jl's'^king har not 
Thedoveliadtuined ^he great navigator set out on the voyage which was to end in the . ® Jl,S 

circumnavigation of the earth on September 20, 1519, with five ships 1 ^ . .. 

“Take it I It will The Tnmdad was his flagship, but it sprang a leak and he fransfeircd services, 

iaaem it wiu Vittona, seen above In this picture Magellan and some of nounced his natlOD- 

make your little giri sailors are taking soundings from a small boat ahty and offered to 

I moment she was back A miracle had serve Charles V of Spam This "ilcr, remem- 

for they need it foi their happiness But if sad from Se-m *^.1 t,- doTvn the 
you did return it they would be sure to give it jls Acro^ ^erica he saded untd rer> 
away agam to the first person who stoimy weather forced him to seek 

And where do you think you should lo quarters^ Here mutiny was put doun 

the Blue Bird ^ fgj.pg 

woK^k'n^ mteSnlTelnte part of any- 
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On September zo, 1519, there set sail irom Spain a braye and intrepid naingator This was Fernando de Magellan or 
Magalhaens, whom the Spanish king, Charles V, had entrusted with a fleet of five ships and 236 sailors so that he might 
endeavour to discover a westward passage to the Pacific Cape Virgin was reached at the end of October and here was held 
a council which opposed- Magellan s des re to progress farther The fearless explorer, however, pressed forward and sailed 
through the strait which now bears his name He later reached the Philippines, where he was killed bp a native 

Patnieil speoatt)/ for fftia icort by Dudlt\ Tenj<avt 
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Magic IS practised by many very primitive " of Mw Britain, are engaged in a dance 

belonging to the Baining mbe held m position by long strings of fibre They 

significance The strange hats they wear are made of beaten 
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MAGELLAN 


body, and although it was made a condition 
that he should consult his second in command 
whenever matters of importance arose, he 
studiously refrained from doing so 
Sailmg on again in the spnng (tv Inch comes 
in September in the Southern Hemisphere), 
Magellan’s fleet rounded a promontory, and on 
October 21 he sighted what he thought must be 
the sought-for strait leading to the East 
For over a month be battled his way through 
tlus stormy 360 mile passage One vessel tv as 
■wrecked and another stole a'way and sailed 
back to Spam , but still Magellan persevered 
On November 28, 1520, he reached the ocean 
that Balboa discovered seven years before, and 
Tvhich Magellan now named the Pacific 
At first the voyage on the Pacific ivent well, 
save for monotony One of the sources of 
amusement was a Patagoman, whom Magellan 
had ladnapped Tnth the idea of e:iiiibitmg 
him m Spam when they returned , and the 
chromcler of the voyage, an Itahan named 
Antomo Pigafetta, even made progress m 
settmg down the Patagoman language 
Here is a quamt entry from the observant 
Pigafetta’s diary “ There is one kind of bird 
of such a nature that the female lays her eggs 
on the back of the male, and there they are 
hatched This kind have no feet and are 
always m the sea ” 

We are also told that “ the body of St Elmo 
appeared to us several times One mght, when 


MAGIC 

it was very dark, the samt appeared m the form 
of a fire, lighted on the mam truck, which com* 
forted us greatly, for we were m tears, only 
cjypectmg the hour of perishing WHien this 
hght once descends upon a vessel she is never 
lost ” St Elmo’s fire, as it is called today, 
is really a very rare kmd of hghtnmg 
But after a month of sading, ternble hard- 
ships assailed the fleet The provisions ran 
low, and rats and leather became choice foods 
The drmkmg water turned thick and yellow, 
and dozens died of scurvy In all, the fleet 
sailed nmety-three days before discovenng 
Guam of the Ladrones, and a week later the 
Phdippmes Magellan established friendly re- 
lations inth the kmg of Cebu, who made a pro- 
fession of Chnstiamty m order to Tnn his help 
The great navigator, who was mduced to 
undertake an expedition to conquer the neigh- 
bouiing island of Mactan for the Cathohe 
faith and the king of Cebu, was killed m a 
fight Tvith the natives, Apid 27, 1521 The 
kmg of Cebu afterwards got mto his power 
several of the explorer’s most prommen't men 
and murdered them The sumvors burned one 
of the three remammg vessels and sailed on to 
the Moluccas or Spice Islands Another vessel, 
becoming leaky, had to be abandoned 
The last remammg vessel, laden unth spices, 
at last rounded the Cape of Good Hope and m 
melancholy tnumph topped anchor m the 
harbour of Seville, September 9, 1522 


The MYSTERIOUS REALM of MAGIC 


JDeltgion, supersUUon, and magtc are all closely mterwoten Do you know 
•* ^why you touch wood to avoid tlUluck ^ Or why you carry a mascot ^ 
These are primitive magical practices that Unger on in modern times 


Ma.gic. Our early ancestor, primitive Mar 
had more faith m his powers than we have i 
ours He beheved that by domg certai: 

thmgs he could m 
fiuence the health o 
behainour of people a 
a distance, and eve; 
control the forces o 
Nature themselves b; 
saying certain forms c 
words or performm 
certam ceremomal acts 
He believed, that is t 
say, in magic This be 
lief has survived ii 
many people doTvn t 
the present day, and i 
most strong amongs 
the least civilized 
But in course of tun 
repeated failure brought proof that ther 
Mere many things — ^the changes of the season! 



This blacksmith is puzzled to 
decide which way is the lucky 
way to bang the horseshoe I 


the vaganes of the weather, and the occurrence 
of diseases and accidents — ^which were not con- 
trollable by human action Hence arose the 
behef m powers greater than Jfrn’s, uhich 
must be humoured and propitiated From this 
behef came the idea of rehgion and u orship {See. 
Gods) Put briefly, the difference between magic 
and religion is that by means of magic Man 
strives to compel the pou ers of Nature to obey 
him, whereas m religion he strives to persuade 
the gods to do uhat he uants by means of 
prayer or sacrifice 

Magic Survives in Superstition 
Neither religion nor modem science has been 
able to kill the behef m magic, which still 
flourishes m backward races, and has left many 
traces in the superstitions of educated people 
Among the earhest forms of magic are those 
which rest upon the behef that the fate of an 
individual may be influenced by getting posses- 
Sion of somethmg uhich once belonged to him 
A lock of hair, nail clippmgs, or a drop of blood 
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MAGIC 


might put the person from whom they came 
completely m the hands of the magician This 
IS still believed among the natives of the Pacific 
islands, among the Patagomans of South 
America, and even in certam peasant districts 
of Germany A bit of clothmg stolen from an 
enemy was also considered a powerful agent of 
magic The behef spread to include almost 
everything which had come m close contact 
with d man’s body Thus, Austrahan savages 
drove sharp stones into a man’s footpnnts to 
make him go lame 

On the other hand, the weapons or clothmg 
of a man noted for courage may make a hero of 
the one who seizes them The claws of a hon 



/ . . f Af . > ' V-i. f - 


dicate hghtmng and wooden clappers to imitate 
thunder Stones shaped like vegetables were 
buried m the soil to make real plants grow 
American Indians drew the picture of an ante- 
lope on a piece of bark and shot at it mth an 
arrow If they struck the drawing, it meant 
that they would be lucky m their huntmg 
It seems very probable that the cave paintmgs 
of Prance and Spam were origmally drawn for 
a similar purpose, for they all represent animals 
that were hunted, and m many drawmgs the 
ammals are depicted as bemg shot with arrows 
{See Cave Dwellers and plate facing page S86) 

It was the custom among many peoples to 
make figures of wax or clay resembhng the 

persons they wished to 

injure Calling them 
by name, the magi- 
Clans would thrust 
pins into the figures 
or tear off an arm or 
leg, or melt them in 
fire or water , where- 
upon illness and death 
accompamed b}* great 
pain were supposed 
to come upon the per 
son indicated This 
practice prevailed in 
Ireland and England 
for many centuries 
It still exists m the 
voodoo riles of cer- 
tain negro groups in 
the southern states 
of America, being in- 
herited from ancient 
African behefs 
The power of names 
foims a branch of al- 

ONE OF CENTRAL AFRICA’S MBDICINB-MBN ^as^^Sid^ed 

imong primitive people, magicians or medicine-men gain great influence and often rise to e , , 

chicftems From this photograph of an African raedieine-man we may gather something of the as pait 01 a man, anu 
iwe that he commands from the whole village as he goes through the ceremony for bringing ram, ]ij y pronouncing it 
good crops, success in hunting, or victory in battle under proper oiroum- 



wiU brmg the wearer the boldness of the kmg 
of beasts, the feathers of the eagle will give 
swiftness and keenness of eye These beliefs 
even affect the food of the savages Thus, 
the flesh of deer or rabbit may create cowardice, 
but the meat of the hon, the tiger, the bull, 
give strength Cannibahsm was, in part, the 


stances he could be influenced for either 
good or bad From this belief grew the curious 
custom among many savage tnbes of iiavmg 
two names for each individual— a real name, 
which was always kept a careful secret, and an 
everyday title for geneial use, through A^hich Jm 
could never be influenced magically tins 


^ ^ ^ as it once was , 

“S eane the belief that, by nmtataig tte r" a°ctan’S' 

tL ^ up the epe^. tad 
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MAGIC-DANCE OF THE AUSTRALIAN ABORIGINES 



These grotesque and temfjinc figures ore ‘ blackfcUons" of Queensland They are engaged in the “Dance of the Forked Stick,’’ 
vhich is supposed to bring anything the tribe desires neatly, from rain to victory over enemies. During such eeremomcs it is not 
unusual for the dancers to become so frenzied mth excitement that they thrust their feet into the fire apparently without 
feehng it At other times they fall rigid to the ground, and lie unconscious for hours 
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MAGIC MASKS IN NEW GUINEA 

The three strange masks shown here are worn br priests or magicians 
of the New Guinea head-hunters when placing; a tabu on fruit trees 
The masks probaWy represent the spirits that a-e believed to haunt 
anyone who breaks the tabu 

charms lyhich form so laige a pait in the 
history of magic 

Charm-words or ceitain secret sentences called 
incantations were used f oi summoning the spirits 
of the dead, and all the vaiious forms of ]inn, 
gobhns, and fames, who would then obey the 
orders of the ono wJio possessed tlie secret The 
behef m “ putting spells ” on hated rivals or 
existed in all countnes, and 


till eat of magic pumsliment Various 
animals or fish, fruits, and vegetables might 
become tabu for certain members of a tribe 
and not foi others This tabu power was 
often used by native chiefs and priests m 
place of laws, and it was held in such 
ten or that violations were exceedingly rare 
The word “ charm ” is also used to des- 
cribe tahsmans, amulets, mascots, and any 
object which is earned to bnnggood luck 
Almost anj'thing may become a charm m 
this sense Usually the person discovers 
the magic pi operties of the object lumself, 
and while it may be a charm for him, it is 
often supposed to bimg bad luck to any 
otlier person 

The most general use of talismans and 
amulets is to guard against the “ evil eye,” 
the feai of winch exists m one form or 
another in almost all parts of the world 
Certain peisons are beheved to have this 
evil eye and to bung disaster to anything 
tliey gaze at, unless proper magic protect- 
ion is piovided A common charm against 
the enl eye is the figuie of a hand, wliicli 
IS often painted on tlie doors of houses in 
Palestine to tins day A surpi ising numbei 
even of educated people retain a belief in 
charms of some land, even if it is only a 
“ lucky penny ” 

When a chaim is believed to be not 
merely an mstiument of magic but the 
actual dwelhng-place of a ceitam spirit, 
it IS called a “ fetish ” This belief is veiy 
coiximoii on the Guincii co&st of Afiica, and 
it is from tins part that the word " fetish ” 
comes to us The woiship of fetishes is 
usually regarded as a form of leligion, but 
it has many of the characteiistics of ordm- 
ai y magic Fetishism plays a large part m 
the voodoo practices mentioned above 
■Vtliile most forms of magic are based 
on the behef that evil spirits are paitic- 
ulaily numerous and likely to mjure manlMd, 
tlieie arises also a behef in good spuits Along 
these hues, the practice of magic came to be 
divided rato black magic and white magic— tbe 
foimer being used to do harm, the latter to 
combat this harm and do good mstead 
The special magician or soicerei has 
wheiever a behef m magic prevailed Undei 
the name of neciomancers, vizards, uitelies, con- 
luieis, medicme-men, sootlisayeis, astiologei^. 
and many other trtlea, they poaad as 


othei enemies existed in j iri 

continues among the uneducated today The 

theoiy of the onree K part of sueh a behef TF “ »al ;5ir‘'the"spmt ™.ld 

Certain spells, like the lush geasa, compelled foretell the future oi read the secrets 

the person addressed to carry out any reasonable everyivhcre legarded 

+„clr wliifth miffht be demanded, under penalty ot tie pas^ J. ,, , ciuistian 



ceitam actions 
in which case no 


he Pacific islands, prohibited and 

" ns ? o‘ndS to deaa. 


one 
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But many of their practices were regarded as 
beneficial, even m Europe, m the hliddle Ages 
and later Studies ui magic frequently led to 
important scientific discoveries, for the sorcerers, 
in contriving their magic philtres and other 
drags, made valuable researches in chemistry, 
while those who studied the influence of the stars 
on human life learned many a valuable fact 
about astronomy 

In common practice, however, their so called 
sliill was directed toward mterpreting dreams, 
getting information about the future from their 
“ familiar ” spirits, and, m almost all cases, 
deceivmg a superstitious pubhe for their own 
personal profit Among 
the intelligent, their 
fraud vas usually sus 
pected, and the Roman 
Cato “ wondered how 
one diviner could meet 
another on the street 
without laughing ” 

While modern Man 
prides himself on hav- 
ing thrown off all such 
superstitions, remnants 
of magical belief are 
found even among fairly 
intelhgent people, and 
many of these are re 
gardedseiiously Under 
this head come all the 
delusions about break- 
ing mirrors, walking 
under ladders, the num- 
ber 13, Friday, lucky 
coins, spilling salt, wish 
bones, black cats, opals, 
and a thousand other 
things that are supposed 
to bnng good luck or 
bad luck Medical super- 
stitions too numerous 
to mention also remain 
Any almanac will give a 
bst of zodiac signs which 
are beheved to govern the plantmg of crops, 
the treatment of farm animals, and to perform 
other functions equally magical, even to in 
f uencmg the character and fate of those born 
under them In the “ popular ” press of today 
we often see a revival of these age old super- 
stitious beliefs in features given some such 
heading as “ What the stars foretell ” 

In place of the old magician, we have today 
the fortune teller, the clairvoyant, the crystal- 
gazer, and the palmist, while many of the 
practices of the spintuahstic mediums, and such 
contrivances as the planchette, are looked upon 
bj' most scientists as relics of the magic arts 
practised by our primitive ancestors 


MAGNA CARTA 

Magna Carta. “ Why do they not ask 
for my kingdom ^ I will never grant such 
hberties as mil make me a slave ' ” Such was 
the angiy answer of tyrannical King John of 
England to the first demand of his barons for 
a charter of reforms 

His tyranny, his wickedness, and his weak- 
nesses had umted against him all classes of Ins 
kingdom — ^nobles, churchmen, and townsmen 
And while he was waging a losing war on the 
Contment, seeking to recover his French 
domimons, the leading barons of England had 
secretly met together and su ora to compel the 
long to respect the rights of his subjects, as 

provided by previous 
law and custom 
In vanous ways J ohn 
sought to break up the 
forces that confronted 
him, but even his 
assumption of the Crus 
ader’s cross was in vain 
On June 15, in the year 
1215, he at last met 
the nobles “ between 
Starnes and Windsor 
in a meadow which is 
called Runnymede,” on 
the Thames Deserted 
by all but a handful 
of personal followers, 
he was forced to aflSx 
his seal to the Great 
Charter — called Magna 
Carta (or Charta) m 
Latin, the language m 
which it was written 
Four copies of the 
Charter still exist The 
most complete is m Lm 
coin Cathedral, another 
IS m Sahsbury Cathedral, 
and two are to be seen 
in the Bntish Museum 
(^See illustrations in 
pages 1516 and 1525) 
It IS said that when Kmg John granted the 
Gieat Charter, he smiled and spoke pleasantly 
to the lords about him , but that when he reached 
his oivn chamber he threw himself on the floor 
m a mad rage, gnashing his teeth in fury 

Since that day the Charter has repeatedly 
been confirmed by succeeding kings of England, 
and has become a part of English lav and the 
foundation of the constitution of every English 
speakmg nation 

Historical students todaj agree that the 
barons were not so unselfish as was once thought 
They were chiefly mterested m securing their 
ovn rights, and they paid httle attention to the 
rights of the common people or the constitutional 



MAGIC IN ENGLISH FIELDS 


Some of the ornaments on these horses were originally charms 
to ward off “ the ev 1 eye " They were introduced when the 
magic power of witches was greatly feared and had to be 
frustrated by such means 

Photo f S UanJejf 
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Magna carta 

hbeities of the realm as 
a whole Thus the Char- 
ter, m its sixty - three 
“ chapters ” or sections, 
deals for the most part 
with feudal rights and 
duties which became obso 
lete when feudahsm died 
out Its chief permanent 
importance is that it 
estabhshed the prmciple 
that “ the kmg is below 
the law ” and not above it 
In later days new and 
more hberal meanmgs were 
read into some of its 
provisions^ and all classes 
came to reap the benefits 
which the barons won for 
themselves But modern 
wi iters find m it no such 
guarantees of jury trial 
or light of Paihamentary 
taxation as were found in 
the Charter by 17th- and 
18th-century legal writers 
It provided, among othei 
things, that no free man 
shall be arrested or detam- 
ed m prison, or deprived 
of his freehold, or out 
lawed 01 banished, or in 
any way molested 

Magne'sium. Any- 
one who has been in 
flashhght pictures know'- 
that flashhght powder, 
which contains the metal 
magnesium, bums ^ith 
an intense white hght 
Magnesium nevei occurs 
free, but is present ii 
many minerals, such as 
asbestos and magnesite, 
the latter being used in 
making fire-brick and 
artificial stone The chlo- 
ride and sulphate occur 
in mmeial and sea water, 
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rolled, polished, and filed 
The carbonates, hydrox- 
ide, and other salts of 
magnesium are of great 
value to doctors for cor- 
recting stomach and diges 
tive disorders 

Magnet. When you 
visit a big modern steel 
works, you may see hang 
by heavy chams from 
overhead tracks one of the 
strangest liftmg instru- 
ments in the woi Id It is a 
huge metal disk with a 
number of short, thick u on 
rods projectmg from the 
bottom Round each of 
these rods is wound a 
heavy layer of insulated 
wire, and big cables bung 
a powerful electric current 
to tlie machine 
If you observe it at 
work, you may see it 
suddenly let down upon 
a pile of pig-iron Nothing 
moves , it has no teeth 
or jaws or grapplmg-hooks 
but as it is hoisted up 
again a dozen great pigs 
of iron are hanging to it 
The crane carrymg the 
machme now travels along 
the overhead railway to 
the fuinace platform, and 
there the pigs drop off as 
if by magic 

This machine is simply 
a powerful electro-magnet, 
vhieli, when magnetized, 
has the same general pro- 
perties as the small “horse- 
shoe ” magnet which we 
see for sale in toy shops 
everjns'heie 
Scrap iron, which is diffi 
cult and tedious to handle 
by hand, is easily and 
rapidly picked up by the 
electro-magnet, removed 
from truclcs and placed 
wheie wanted A safe 


THE MAGNETIC CRANE 
This photograph shows a powerful electro-magnet, 
the sulphate being better hung from a gantry crane, picking up scrap iron A 
known as the “Epsom heavy steel bar, picked up by the magnet .s allo^d 
r, j, 1 to drop on the jron SO as to break it up into pieces 

Salts” used m medicine coun^voioBc m 

The metal was first dis- 
covered by Sir Humphry Davy m 1808 For weighing seven or eight tons is picked up, 
a long time manufacture was on a small scale , and by means of a crane can led from one s op 
but now large quantities are recovered by to another In a hundred similar ways i 

fusing, washing, and distiJhng certam com- electro-magnet is madeto accomplish feaswi 

pounds, or by passing electricity through seem little less than maivellou^ an u 
certam chemical salts Magnesium has a silver- result m great saving of labour and tim 

wtato colour, wtah B temiAcd by mo«t » S[r«o^ 
It IS very hght, but can be hammered, iron ore which mmeralogists call loadst 


air 
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or “ magnetite ” has the remarkable property 
of attracting iron fihngs A body which possesses 
this property is said to be “ magnetized,” and is 
called a ” magnet ” Certain parts of a magnet- 
ized body attract iron filin gs more strongly than 
do others These are called “ magnetic poles ” 
A piece of iron can be magnetized by mbbmg 
it over a piece of loadstone When magnetized 
the iron will have a magnetic pole at each 
end For convenience, these poles are called the 
north and south poles 

Each of these poles ivill attract iron equally, 
but when two such magnets are brought to- 
gether, it vnll be found that, although the north 
pole of one ivill strongly attract the south pole 
of the other, if two north poles or two south 
poles are brought together they will repel 
each other with a conesponding violence 
The first profound student of magnetism was 
Dr Wilham Gilbert (1544^1603), who was a 
leadmg scientist m England durmg the reign 
of Queen Elizabeth He was „ . _ , . , 

led to conclude, from the 
manner m which small mag- 
nets behave at various pomts 
on the earth’s surface, that 
the earth itself is a gigantic 
magnet, mth its own poles 
The compass used by the 
manner, which is a magnet 
so dehcately suspended that 
it revolves almost without 
friction, depends entirely on 
this magnetism of the earth 
(iSee Compass) 

Gilbert showed also that 
when an iron magnet is 
heated to red heat, it not only ceases to be 
magnetized, but loses all abihty to become 
magnetized while it remains hot Red hot iron 
behaves, therefore, not as cold unmagnetized 
iron but as cold brass or glass or zinc or any 
other non magnetic substance This discovery 
IS described by saymg that iron loses magnetic 
quality at red heat 

If to the phenomena already described we 
add that of magnetic mduction, we shall have a 
fairly complete summary of the fundamental 
facts of magnetism A piece of unmagnetized 
iron, when brought near a magnet, immediately 
acquires magnetic poles, t e , it exhibits magnet- 
ization as well as magnetic quahty A wire 
nail held near a strong magnet not only is 
itself attracted but acquires the property of 
attracting other iron nads or iron fihngs These 
nails are said to be magnetized by induction 
The earth itself will induce magnetism in this 
way If we take a rod of soft iron and pomt it 
north, dippmg the end shghtly towards the 
^onnd, and then give it a few sharp hammer 
blows on the other end, we find, on brmgmg it 


near a dehcate compass, that the iron rod has 
acquired slight magnetic properties 
This will help to explain the " molecular 
theory ” of magnetism Don, like all other kinds 
of matter, is made up of exceedingly small 
particles called molecules Each of the iron 
molecules is regarded as a tmy natural magnet, 
but in an ordmary piece of iron these tmy 
magnets are pomtmg in every possible direction, 
and so counteract each other This theoiy is 
again affected by that of the newer conception 
of the structure of atoms of which molecules are 
composed, and by the discovenes of Hertz, 
Maxwell, Kelvin, and others m the fields of 
electio-magnetic forces, and the propagation 
and nature of hght waves (See Atom) 

By placmg the iron m hne wnth the direction 
of magnetic forces of a readj’^-made magnet 
like the earth, and by hammermg one end 
of the iron, we jar all the httle molecule magnets 
This gives them a chance to sivitch round, 



LINES OF FORCE ROUND A MAGNET 

A bar magnet, like the one m this picture, is always surrounded by a *' field of force ’ 
which IS quite invisible Bnng a piece of steel into this “ field ’’ and it will try to 
move along a curved line towards one or the other pole If many little bits of steel, or 
iron filings, are scattered round the magnet they will tend to set along these lines, 
thus showing us the direction of the field of force 

SO that their north poles all point in one direc- 
tion and their south poles m the other Now 
that they are all workmg together the whole 
iron rod becomes a magnet But as soon as 
we turn the rod east and west and hammer 
it agam the magnetism disappears Because 
steel IS harder than iron it becomes magnetized 
much more slowly, but holds its magnetism 
much longer, for its molecules cannot sivitch 
backwards and forwards so easily 
The electro magnet, which, as w'e know , ivill 
* “ pigs ” of iron, IS an mstance of magnetic 


hft 


mduction by an electric current If electricity 
flows round a coil of wire mside which there is 
an iron core, that core becomes a powerful 
magnet As soon as the current is shut off, 
however, the magnetic attraction ceases That 
IS why the big lifting machine can first pick up 
the “ pig-iron ” and then drop it 

Magnolia.. The creamy-white blossoms 
of the “laurel” magnoha (JI grandt flora), 
scenting the warm aw with their rich, heavy 
perfume, make this tree a veritable queen of our 
parks and gardens The large glossy evergreen 
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GLORY OF THE MAGNOLIAS IN BLOOM AT KBW GARDENS 

For all their exotic appe^ance, many species of magnolia are hardy out of doors in Great Britain, and at Kew Gardens they 
nsunsh exceedingly, reaching the stature of fair-sized trees and flowering profusely Here is a photograph, taken in mid- 
Apnl, when these lovely trees are at their best, and showing a group of them in full bloom The individual flowers are usually 
white or pinkish, with large, waisy petals and a cup-like appearance In the background you can see also nuraerou' 
spear-shaped buds These flowers last for some time on the trees before turning brown and dying off 


leaves form a fitting setting for the waxy 
petals and golden cone-shaped heart of the 
beautiful flowers, which are often 8 to 12 inches 
in diameter The flowers are succeeded by cone- 
like fruits, which are reddish when ripe In its 
natural state this tree attams a height of 70 feet, 
having a straight trunlr and spreading limbs 
This species has been grown in Bntain for over 
200 years , another species, which reached us 
in 1736, is the " cucumber tree,” M acuminata, 
so called from the shape of its fruits 
Altogether there are about 20 species of 
magnoha, native to the Himalayas, India, and 
the Par East, as well as to North Ameiica 
They vary widely m habit and growth, some 
being evergreen and others deciduous, while the 
blossoms range from white and light yeUow to 
deep rose and purple India boasts the finest 
of all species, M campbelli, a large tree towering 
to a height of 80 to 150 feet and having a large 
girth The flowers vary from white to deep rose 
By very careful selection and cross-breeding 
additional beautiful varieties have been pro- 
duced, which flourish m hothouse, garden, and 
park The range of some species has been ex- 
tended, and beautiful specimens may now be 
found flourishing m regions far separated from 
then native haunts , for instance, Chinese 
species giace gardens m England The genus 


IS named after Pierre RIagnol, a French botanist 
of the 17th century 

Magpie. This handsome bird is a relative 
of the jays and ravens, and belongs to the crow 
family {Corvidae) Magpies are from 16 to 20 
mches long, with usually glossy blue-black and 
snow-white plumage, and a long pomted tail , 
some Oriental species are bnghtly coloured 
The common magpie (Pica rustica) is plentiful 
m agricultural parts of the British Isles If 
encouraged, magpies make friends mth human 
neighbours and are easily tamed The magpie’s 



CHEEKY, INQUISITIVE MAGPIE 
Here he is, the handsome, thieving magpie, whose bad 
reputation fails to lessen his popularity, for like many rogues 
he has tremendous charm Black, with a bluish or 6™®”' 
tinge, and pure white are the colours of his plumage— nence 
the " pie " m his name 
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constant use of its harsh voice has caused 
the bird’s name to be used for a noisj’ chatterer 
It builds a large nest, which can be used for 
several years m succession and which is sur- 
mounted bj a curious, roof-hke platform The 
whole IS often made of thorny twigs and may 
be placed m a low thorn bush or a hundred 
feet up in a great elm tree 
Magpies are unpopular with Man and with 
other birds, for they rob their bird neighbours 
of eggs and young, and they are perhaps the 
worst thieves in all birdland So, for all his 
good looks, the magpie is a rather bad sort 
In rifle-shooting practice, the outermost nng 
but one of the target is called the magpie, and 
so, too, IS a shot -nhich strikes it 
Mahogany. It was a happy accident 
which introduced the beautiful wood of the 
mahogany tree {Smetema Mahogam) to Europe 
In 1695, when Sir Walter Raleigh was m the 
West Indies, his ship’s carpenter discovered 
this wood m Jamaica and used it in repairing 
the vessel It did not become an article of 
commerce until the 18th century, when English 
cabinet-makers began to use it, but so quickly 
did it become popular that m 1753 alone over 
half a milhon cubic feet were imported By 
the end of that century, too, it had been intro- 
duced into India, where it is now largely grown 
It has smee been one of the most highly 
esteemed woods for fine furmture and interior 
fimshings, because of its beautiful gram and 


MAHOMET 

nch reddish-brown colour combmed with hard- 
ness and durabihty 

Nearly all the true mahogany came from 
Honduras, though small supphes are obtamed 
from Santo Dommgo and Cuba The tree is 
large and slow-growing, often 100 feet high, 
with an enormous buttressed trunk sometimes 
12 feet m diameter It is now very scarce, 
bemg found chiefly m the depths of trackless 
forests, and the enormous expenditure of money 
and labour mvolved m cutting and trans- 
portation makes it very costly 

The trunks are cut from platforms 12 feet 
above the ground — a very hazardous ander- 
takmg — and the logs are dragged out of the 
forest by oxen A smgle tree of large size, if of 
especially beautiful gram, . Ts worth many 
hundreds of pounds Because of its value, most 
mahogany is used m the form of thm sheets, or 
veneer, glued to the surface of cheaper woods 

The true mahogany is a member of the 
Mehaceae or bead-tree family, which is so called 
because the seeds are used as beads The name 
IS also given to other members of the family, 
and to unrelated species of trees whose wood re- 
sembles genume mahogany m gram and colour 
African mahogany, for example, is Khaya 
aenegalensts, and furnishes a considerable 
amount of timber, but of inferior quahty and 
colour In Australia certam kinds of eucalyptus, 
and m North America species of Cercocarpus, 
are called mahogany 


The PROPHET of ISLAM and his CREED 

Cecond only to ChrtsUanity as a mtssionary-rebgion, Mahomedamsm or 
Islam IS the faith of millions in all parts of the norld This chapter tells 
of the Prophet who founded it and of its distinctne beliefs and practices 


Mahomet (570 *-632) and Mahosiedanism 
Few romances are stranger than the career 
of this founder of one of the world’s great 
histone rehgions Bom m Mecca of a good 
Arabian family, Mahomet (or Mahommed, also 
wnntten Mohammed) was early left an orphan 
and was brought up by a poor but kmd uncle 
More than once he went to Syna, the last time 
m connexion with trade First of all he went 
with his uncle Abu Tahb, when he was a lad of 
only twelve j-ears of age And, as he grew 
older, he thought senously upon all that he saw 
and heard, m the desert and m the cities, as he 
travelled backwards and forwards m the course 
of his calling 

The matter that caused deepest concern to 
the thoughtful joung man was the ignorance 
and superstition of the Meccans and other Arabs, 
who were idolaters Mariying a nch widow 
named Kliadija, he himself became a merchant, 
but he continued to brood on the low moral 
condition of his people At this time the Jewish 


rehgion and Christianitj flourished m some 
commumties of southern Arabia 
Mahomet grew famihar with the teachmgs and 
hves of Jesus Christ and the Jewish prophets 
He was subject to visions, and claimed that his 
teachmgs were directed and taught to lum by 
God through the archangel Gabnel 
At the very beginmng of his mission Mahomet, 
like other prophets, was fiercely opposed and 
maltreated by his ownfamilj’-and clan, and from 
others came persecution so bitter that he was 
forced to flee from Mecca to the city of Medma, 
some 250 miles to the north, where some of 
his supporters had already gone 

This flight, or “ hegu-a,” of Mahomet (A d 622) 
is the date from which the whole Mahomedan 
world reckons time, as we do from the birth of 
Ghnst It was also the tummg-pomt m 
Mahomet’s career He had proclauned himself 
as the true interpreter of God, as a prophet, and 
persistently preached to the idolaters and the 
followers of other rehgions like Chnstianitj and 
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flock to his standard, he sent messages to neigh boundary between God and human bLffs 

accepted Islam, Its prolubitions include gambhng, intosiLto 
a the Mahomedan religion is properly called and steahng, and it conveys the messase- of 

mlr ^IT ^ 1 ® ^ brotherhood and equahty to all, whatever^heir 

mit to God ). while others refused, and the creed or religion may be It teaches kmdness 

self-defence against towards the weak, slaves, orphans, etc It has 


those enemies who persistently tiied to check 
the teachings of Islam Soon all Arabia was at 
Mahomet’s feet, for the desert Arabs rejoiced at 
the opportunity which a civil war would give 
them to plunder the noh Meccan caravans 
Mahomet suppressed . _ 
idolatry, and after the i 
conquest of Mecca, in ' 
the eighth year after his 
flight, all Arabia em- 
braced Islam Non- 
Moslems were not 
allowed to enter Aiabia 
He boldly sent letters 
to all the known kmgs 
of Europe and Asia, 
oalhng upon them to 
acknowledge that 
"there is no God but 
Allah, and Alahomet is 
His Prophet ” He died 
at Medma m 632, ten 

K rs after his &ght 
tomb m Medma, as 
well as the sacred city 
of Mecca, are places 
of pilgrunage for all 
good Mahomedans 



raised the status of woman, given to her the 
right to hold her own proper!^' in her oivn name, 
and inherit from her father, mother, sons, and 
other relations just as a man can It states 
clearly that women have the same rights as 

have men It teaches 
reveience to all past 
prophets and holy 
boo!^ No Moslem may 
deny or dishonour any 
of them, for the Koran 
teaches toleration to- 
waids every rehgion 
Islam abohshed pnest- 
O hood as a caste and 
emphasized duect com- 
munication between 
God and men without 
the mtervention of any 
priest The Koran con- 
demns monasticism and 
lays stress on cleanh- 
ness of body and soul 
Every Aloslem is com 
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THE CITY OF THE PROPHET 

Some g^o miles to the north of Mecca is Medma, to which manded to try hlS best 
the Prophet proceeded in 622 and where he died and was . 

buried ten years later His tomb ,5 within the splendid ‘o P“nfy hiS morals, 
mosque visible m this photograph and recognize the sacred- 

— — „ ness and mtegnty of 

Prom poverty to nch empire, from obscurity knowledge, reason, and thmkmg The Koran 

^ ^ i. 1 .- 1 L 1 "X- 
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to fanatical reverence as the prophet and 
founder of a great new religion, is the romantic 
history of this camel-boy of the Arabian desert 
Within a bundled yeais after Alahomet’s 
death, not merely Arabia, but Syria, Persia, 
Egypt, northern Afnca, and Spam had been 
conquered by Mahomet’s victorious successors 
(called “ cahphs ’’) His religion was prepared 
for yet further extension mto ^la Mmor, eastern 
Europe, central and eastern Asia, and the 

1 _ «• 1 ^ mi _ _1 -tTTb 
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teaches one to detest ignoiance and bigotry 
Alahomedamsm forbids the use of strong 
drink, or the lending of money at mtere&t 
Every Aloslem must pray five tunes a day, 
facing towards Alecca The “ muezzins,” or 
cners, give the "call to prayer” m the morn- 
mg, at noon, and at sunset fiom the tall 
minarets standing beside the mosques, or 
Mahomedan temples 

One month in the year, called J'* Ramadan, 


JliUlUpC} UCIiliiebi UiUU jnioict, UXIC V/UC TUnillill m Vxlo 

mtenor of Afnca The spread of Roman con- is kept as a season of fastmg, when Jloslems 
quest about the Mediterranean bad taken more may not eat between dawn and sunset As 
than four times as long The progress of the among the Jews and Hindus, the use of pork, 

Christian rehgion m its first century was hidden is strictly forbidden Alahomet, at a time 

among the humble, and restricted to a very when polygamy was an accepted custom, 
much narrower area married eleven wives Polygamy is allowed m 

Today Mahomedamsm or Islam is the faith the Aloslem religion, but is limited to fmir 
of about 210,000,000 people m Asia, Africa, wives at one time, provided the stiict conoi- 

and eastern Europe (There are a few Engbsh tions laid down are duly observed 
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There is no truth whatever m the common 
belief so prevalent m this country that, accord- 
ing to the Islamic Faith, women are not regarded 
as having souls, or as being admitted to Paradise 
The Mahomedan rebgion is still spreadmg m 
different parts of the world It is a fact that 
no Moslem draws a colour Ime agamst other 
Moslems, whether black, yellow, or brown 
Formerly the cabph, or head of Mahomedamsm, 
was the Sultan of Turkey The cabphate began 
with Abu Belcr, father of Ayesha, Mahomet’s 
favourite nife, and has since been handed 
down from one family to another 

There have sprung up m Islam many sects, 
which, though they differ m minor theological 
details, yet agree on its fundamentals Chief of 
these are the Sunnites, or orthodox Maho 
medans, and the Shiites or “ intellectuals ” The 
latter insist that the descendants of Ah, husband 
of the Prophet’s daughter Fatima, are the only 
legitimate caliphs Persia today is the strong 
hold of the Shiites But all Moslems m common 
make pilgrimages to Mecca and Medina 
The " Saracens,” as followers of Islam were 
called in the Middle Ages, passed from Afnca 
into Spain in 711 At the famous battle of 
Tours in 732, exactly 100 years after Mahomet s 
death, the Mahomedan mvasion of France uis 
halted by Charles Martel, grandfather of 
Charlemagne Driien back into Spam on the 
w est, and held m check by the Byzantine Empire 
at Constantinople, the Arabs, Moors, and other 
Mahomedan peoples settled down in their new 
non lands and developed from the 8th to the 
12th centuries a culture which far surpassed 
that of V estem Europe 

Among many other centres of this culture 
w ere Damascus, in S3rria , Baghdad, on the river 
Tigris , Cairo, on the lower Nile , Cordova, in 



MAHOMEDANS AT PRAYER 

The top photograph shows Mahomedan worshippers in the 
Sahara during the fast of Ramadan in the third of the 
attitudes of prayer, which is complete prostration The lower 
photograph shows a muesin calling the faithful to prayer 
from the minaret of a mosque m Tnpoh Mahomedans 
always turn towards Mecca when they pray 

Photo c \ A 
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IS 


JUdt ^^orld Photos 

MAHOMEDAN FESTIVAL IN CAIRO 
Every year the Holy Carpet, which is made in Egypt, is carried in a pilgrimage to 
Mecca, where it is used to cover the Kaaba (the shrine containing the sacred Mack 
stone) during the ensuing year This photograph shows the carpet being carried j.i,„ 
through the streets of Cairo In page a688 is a picture of the carpet ,n position ® population IS 

about 800,000 


MAIZE 

The so-called "Arabic” 
numerals winch we use today 
were mtroduced by them 
In astronomy, medicine, and 
chemistry they made notable 
advances The richness and 
grace of their architecture 
evident m all then lands 

Maine, USA This is 
the most north-easterly of all 
the states of the U S A , and 
has a deeply mdented coast 
hne on the Atlantic The 
well-wooded interior is very 
mountainous, and is well 
stocked with fish and game 
The holiday resorts mclude 
Acadia National Park Lunibei, 
wood pulp, and potatoes are 
the principal products The 
state capital is Augusta (popu 
lation, 14,000), and the largest 
town Portland (pop , 70,000) 
The area of Maine, which was 
originally part of Massachu- 
setts, 18 29,895 square miles 


Spam , and Delhi, m India Here were gathered 
together the threads of civilization drawn from 
Greece, Peisia, Syria, Egypt, India, and Spam 
Agriculture made great stiides Irrigation was 
practised extensively, and tree-grafting became 
a science Among new plants mtroduced into 
Europe from the Arabs — especially during the 
Crusades — were nee, sugar-cane, hemp, arti- 
chokes, asparagus, the mulberry, orange, lemon, 
and apricot 

In manufactures the Saracens excelled The 
swoid blades of Toledo and Damascus were 
world-renowned Equal skill was shown m the 
fashiomng of vases, lamps, and like articles of 
copper, bronze, and silver , in the weaving of 
carpets and rugs, which are still unsurpassed , 
in the moulding of fine glass and pottery 
Sweetmeats, syrups, essences, and perfumes were 
pioduced Paper, without which the mvention 
of prmting would have been valuelebs, came to 
Europe through the Mahomedans The finest 
leather goods came from Cordova and Morocco 

In literature, paiticularly poetry, and in 
science the Mahomedans attained a high degree 
of development The Umversity of Cairo at 
one tune had 12,000 students In Spam in the 
10th century a hbrary of 400,000 manuscripts 
is said to have been collected Learned Arabs 
did much to preserve and spiead broadcast the 
writings of the great Gieek philosopher Aristotle, 
after he had been all hut forgotten m western 
Europe In mathematics and algebra Maliom- 
edan scholars led the world 


Ma.ize. Known also in this country as 
Indian corn, and in Amenca sunply as com, 
maize {Zea mays) has a vaiiety of other names 
m other parts of tlie world It is a stout annual 
grass, and m eveiy way is much larger in grovlih 
than any other sort of corn 
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MAIZE FIELD IN 
••Com," as maize is called in Amenca, is one of the mosi 
important cereal crops, for each plant yields a number w 
••cobs,” which make delicious eating and arc ground into iiou 
This field of maize is in Santa Fe province, Argentina 
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It IS generally associated with tropical 
America, and was cultivated there long before 
Columbus discovered that country Not only 
IS it the largest, but it is also one of the hand- 
somest of the grasses cultivated for food The 
plant itself when growing luxuriantly presents a 
most pleasing appearance, for it attains to a 
height of from 5 to 6 feet, and has very long, 
broad leaves, while the beautiful head of pink 
flowers is unsurpassed m any other grass 

Maize is extensively grown m North and 
South America, South Africa, Rhodesia, and m 


Malaya 

Mexico, where the farmers put it to vanous 
uses , it IS even used for making bread, but it 
does not make a good loaf, judged by British 
standards Richer m oil properties than any 
other cereal, it is extensively used as a fattening 
agent, m oil-cakes and for cattle food “ Com 
on the cob,” too, has come to be regarded m 
Britain as a characteristic Amencan dish 
There are beheved to be fully 300 vaneties 
of the plant, and they differ greatly Some 
come to matunty m two months, while other 
vaneties rec[uire as long as seven months 


LIFE in the LAND of RUBBER and TIN 

y^tthm the mountainous, jungle-clad peninsula of Malaya he a large number 
of states — some savage and same in a reasonably high stage of civilization , 
but nearly all undei British guidance 


Malaya. No 

human eye has ever 
seen more than a small 
fraction of the Malay 
Penmsula — ^that long 
diamond-shaped arm 
of land that trails off 
to the south and south- 
east from the Indo- 
Chmese peninsula of Asia Its whole length 
of 730 miles is one vast jungle, but it is 
mtersected by many streams — ^the only road- 
ways of the interior 

The rich soil, m one of the hottest and 
dampest climates in the world, is covered with 
a bewildering tangle of giant trees, creepers, 
trading plants, and undergrowth so dense that 
even the wild beasts travel only in well-worn 
paths Ferns and rank grasses hide the soil 
This tangle of vegetation harbours myriads of 
leeches, centipedes, scorpions, wasps and sting- 
ing flies, pjdhons and cobras, ants and mos- 
quitoes, parakeets, and many songless birds of 
bnlhant plumage Smooth black buffaloes with 
pointed horns, elephants, and tigers are plenti- 
ful There are black leopards and honej’’ bears, 
tapirs and deer, and the rare Malayan antelope , 
and the lumberuig ilunoceros uaUows mtli the 
alligator in noisome swamps 
Along the suampj banks of the in ers hve the 
strange people called the Malays The typical 
Malay is short, thick set, and ■well biult, nith 
straight black hair, a dark bronii complexion, 
thick nose and lips, and bright intelligent eyes 
Heisven suspitious courageous, and, genenllj', 
extra! ngant , a gossip, a Mahomedan and 
fatalM, ind !ci\ supei stitious 
lit is toii'-er! atn o, pioud and fond of his 
countu and his people He is clc!cr but 
mfimUh la?! He lo! es pov cr and place , his 
soul hnukorss ailii honours. He plaass at trade 


sometimes, but almost 
always fails to make a 
hvmg at it, because he 
knows nothing of 
method or order Hi« 
house 18 untidy, even 
dirty , but he bathes 
twice a day and is very 
fond of gay clothes — 
especially the soft-toned cotton and silk sarong 
wkch both men and women wear draped round 
the waist to make a sort of skirt 
The Malay village is usually a cluster of huts 
on piles, built of bamboo and palm leaves or 
sometimes of wood and thatch The houses are 
never close together, but withm sight and call of 
each other, shaded by tall coconut palms and 
a few fruit trees — the dark-leaved mangosteen, 
the mango with its bnlhant magenta blossoms, 
and the dunan, that tree of magnificent dimen 
sions which produces the golden spike-studded 
fruit so relished by ihe natives Behmd the 
lampong (enclosure) are fields of nee, irregular 
golden islands of it ’oiiming back into httle 
valleys, at the foot, perhaps, of the long moun 
tain chains that rise range upon lange into the 
heart of the pemnsula This rice, \nth fish 
forms the staple diet of the people 

People of the Malay States 
About tuo fifths of the population of tlie 
peninsula aie Maid's s , but the bone and sincu 
of the Mdlaj States are the Chinese, ulio 
compose another tvo fifths of the total and 
are the labourers, miners, shopkeepers, and 
contractors, !! ho contribute almost the whole 
of the reienue In the mountains are still 
found about 20,000 of the abongmal inhabitante 
— ^the woolh -halted negroid Semings, who ‘sup 
port themselves by fishing and liuntiiie, and the 
Saknifc, who build their houses m foiked trees, 
and who formerl! obtdiiied all their meal b! 


Extent — ^Total area of British Malaga (Straits Settlements, 
Federated Malay States, and Unfederated Malay States), 
53,200 square miles , poaulaiion 4 934 DOO 
Physical Features — h vast forest, intersected by Lountless 
rivers , backbone of granite mountains 
Principal Products — Rubber, fan, copra, palm oil 
Chief Towns — Singapore, seat of government (445,000) 
George Town (154,800) , Kuala Lumpur (114,000) 


2(U5 





The home; ol the people of Malaya are lotable for their untidiness, and nibbish and unvranted odds and ends are thrown 
out and make such litter as that seen in the photograph top left The walls of these houses are of interlaced bark, and 
they are ra sed from the ground to keep out four-footed intruders At the top right are two Malayan giWs, whose elaborate 
frocks prove that their parents belong to the more prosperous class The lower photograph shows the famous mosque 
which IS the glory of Kuala Lumpur, the capital, with its towers and balustrades reflected in the waters of the Klang river 

botof J Cummiiu s<mI ilalatim In/ornistion Aveneu 
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MALAYA— SOUTHERN EXTREMITY OF ASIA 


poisoned darts shot from blow-pipes The Tamils, 
sent from southern India to work on the rubber 
plantations, number 100,000 Rubber, tm, copra, 
tapioca, and spices are the chief exports 
Politically the peninsula consists of the 
southern province of Siam , the Bntish Crown 
Colony called the Straits Settlements (which 
includes the small islands of Singapore and 
Penang, the town and territory of Malacca, 
and also Labuan, an island near Borneo) , the 
four Federated Malay States (Perak, Selangor, 
Negn Sembilan, and Pahang), under British 
protection, and five non-federated Malay States 
(Johore, Kedah, Perlis, Kelantan, and Treng- 
ganu), undei British piotection since 1909 
The city of Singapore {q v ), founded m 1819 by 
Sir Stamford Raffles, from 'nliich the Straits 
Settlements are admimstered, is on a small 
wland at the extreme tip of the peninsula The 
Malay Archipelago, or East Indies, n hose numer- 
ous islands stretch eastward for 4,000 miles, is in 
many senses a continuation of the Malay Pemn- 
siila, itisdesciibed under the heading Eastindies 
It was not until the 16th century that the 
i Peninsula became known to Em ope, 
thioiigh the Poituguese Then it was sought 


for its spices, and not until recently 
has the penmsula become known for 
its mineral wealth Today it furmshes 
more than one-half of the world’s 
supply of rubber, andnearly two-thirds 
of the tm used m the world Malacca, 
where the Portuguese founded their 
spice monopoly, became famous 
because from the 16th to the 18th 
century trade between the Arabian 
Sea and the Indian Ocean centred on 
this pomt The English and Dutch 
succeeded to the Portuguese trade m 
the East, and when the Dutch power 
dechned m the 18th century, the 
English gamed the ascendancy Until 
1867 the Straits Settlements were 
governed from India Population of 
British Malaya, about 4,900,000, area, 
about 53,200 sq miles 
Mallow. This 18 one of tne 
commonest flowers of the wayside, 
fl here you may see it m summer, often 
covered with dust, but still showing 
its pale, reddish-mauve blooms above 
a mass of soft, hairy, round green 
leaves The common mallow {Malm 
sylvestns) is found all over Bntam, 
but our other species, such as the 
dwarf mallow, with much smaller 
flowers and leaves, and the lovely 
musk mallow (Mafoo moschata), are 
less widespread The latter has large 
pink flowers, and its leaves, though 
their general outlme is really circular, 
are so deeply cut that they have a curiously 
ragged look The fruits of the mallows consist 
of a number of kidney-shaped seeds, arranged 
m a circular mass like an orange’s sections, 



ROADSIDE MALLOW 


This pretty plant is very common by the side of the country 
road, hut it is usually so dusty that you cannot appreciate 
Its beauty The round leaves as well as the stems are very 
haiiy.and they hold the dust that is blown on to them 

Phoit E J 110 , 11)10 
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this shows their relationship to the hollyhock 
[qv), a member of the same family The 
tree mallows {Althaea) aie larger forms which 
reach a considerable size , you may see them 
in gardens, especially near the seaside 
Ma.lt. Barley or other gram that has been 
artificially genmnated or sprouted by moisture 
and heat is called malt In the older and 
simpler method of maltmg, the gram is steeped 
in cisterns for from 48 to 100 hours at a tem- 
perature of about 55° Fahrenheit It is then 
spread on a floor in heaps to germmate for 
several days, and finally it is further heated and 
dried m kilns to stop germination In the 
maltmg process various ferments or enzymes 
are produced, especially diastase, which has the 


MALTA 

power of changing starch mto sugar and is of 
great importance in the process of digestion 
The greater part of British malt is used in 
brewmg beer, which is made from a mixture 
of malt (chiefl}’^ barley malt), various unmalted 
grains, hops, and water, to which yeast is added 
to produce fermentation It is also largely used 
in makmg malted milk, which is a mixture of 
powdered milk and powdered malt It is also 
used m makmg mvahd and baby foods, for the 
starch of the gram is made more digestible m 
the process of malting , some of it is actually 
changed mto sugar and other pioducts soluble 
m water A solution of malt products, evapor- 
ated to a thick consistency until it looks like 
brown syrup, is used in bread making 


A STEPPING-STONE to the EAST 

tth Gibraltar and Cyprus, Malta forms a chain of British outposts tn the 
Mediterranean and safeguards our shipping paths through the Suez 
Canal to the East Thus, though a small island, it has great importance 


Malta. In June, 
1798, while on his way 
to Egypt, Napoleon 
Bonaparte seized with- 
out resistance the small 
island of Malta, m the 
Mediterranean Sea, 
which was then ruled 


Extent — Area of colony, 122 square miles , population, 
241,620 

Physical Features — Hilly islands, with an indented coastline 
Principal Products —Cotton, wheat, barley, and other crops , 
vegetables and fruit 

Chief Town —Valletta (capital), 48,000 


ruled there Then in 
succession through 
the centunes came 
Romans, Byzantme 
Greeks, Saracens, Nor- 
mans, and Spamaids, 
until the Emperoi 
Charles V, m 1530, 


wmon was tnen ruiea , , , , .1 rr i j. 

bvtheKmghtsof Malta— the last of the famous gave the island to the Kmghts HospitaUere 
Ckusadmg Orders of the Middle Ages Three of St John, who jjad ]ust b^n dnven 0 
months later a British fleet, aided by Maltese of the island of Rhodes by the Turks Ad^t- 
rebels, besieged the garrison of French soldiers mg the title Kmghts of Malta, they defended 
left behmd by Napoleon The garrison held out themselves against Turbsh attack in the 
for two y Ls! but finaUy surrendered famous siege 0 Malta (1565), and mamtamed 

In this manner Great Bntam came mto their rule until the sunender to Bonaparte 
possession of that important strategic point, m 1798 The ICnights of Malta still esst ^ 
Kh with the very powerful rock fortress of an honorary order, mth headquarters at Rome 
SEC pves hJtJday pmiom.nant naval The wh.te e.gM.pomt.d JTa e2 


control of the whole 
of the Mediterranean 
It IS now strong- 
ly fortified and 
garrisoned, and is 
considered one of 
Britam’s important 
naval and air bases 
Inliabited ongm- 
ally by the ancient 
Mediterranean race, 
whose great stone 
monuments are still 
visible, Malta was 
colonized by the 
Phoemcians perhaps 
900 years before the 
Chnstian era, and in 
the 6th century B 0 
the Carthaginians 
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badge of the order 
Malta hes 59 miles 
south of Sicily, and 
about 180 miles from 
the African coast 
The island uith its 
low hills IS only 17 
miles long and 9 
mdes broad, but near 
by are the smaller 
islands of Gozo and 
Commo, ivhichmake 
the total aiea of the 
British colony 122 
square miles 
The climate is 
temperate, and, ex- 
cept for occasional 
outbreaks of Malta 
fever, due to a 






MALTA 



VIEWS OF MALTA’S CAPITAL 
Above IS a part of the harbour of Valletta with the old 
fort, onginally built by the Moors, on the right of the 
photograph The lower photograph shows the Strada 
Santa Luna one of the narrow streets of old Valletta, 
so steep that it is ascended by a series of steps 

germ found m goat’s milk, it is health}' 

The country people, who cultivate tiny 
farms terraced upon the lull-sides, are 
largely descendants of the Phoenicians 
and speak a dialect of mixed Phoenician, 
Arabic, and I^atin ongin There is a large 
admixture of Italians, Greeks, Turks, Jen a, 

Arabs, and all the other races which traffic 
up and down the Mediterranean Enghsh 
is taught m the schools, but the official 
language has been Maltese since 1934 
A depute arose dunng 1930 between 
the Governor of Malta and the Roman 
Catholic Church The British Govern- 
ment suspended the Constitution and sent 
out a Commission of Inquiry The Con 
stitution was restored on this Commis 
Sion’s recommendation, but further dis- 
putes arose over the decision to replace 
Itahan by Maltese as an official language 
Malta became a Crown Colony under a 
new Constitution proclaimed m 1936, the 
rights of self government being i evoked 
In 1939 a new Constitution was pro- 
claimed by which ten members of the 
Council of Government are elected 
The chief products of Malta are cotton, 
potatoes, onions, gram, and tropical fruits, 
but food has to be imported every year to 
supply the needs of the dense population The 
capital and chief port is Valletta or Valetta, 
with a population of about 48,000 It contains 
many interestmg buildings, notably the Grand 
^ster’s palace and St John’s Cathedral The 
Grand Harbour of Valletta, headquarters of the 
Mediterranean Fleet, is one of the finest in the 





w orld Its strategic and commercial importance 
hes in the position of Malta mid-way between 
Gibraltar and the Suez Canal Notabile (Citta 
Vecchia), inland, was once the capital Another 
histone place is St Paul’s Bay, the supposed 
scene of the great apostle’s shipwreck when en 
route for Rome in a d 58 
The population of the colony is about 241 ,000 


2629 


I R 6 








MAMMALS 


At the TOP of the TREE of ANIMAL LIFE 

yiToif animals that are born '* alive ** are mammals^ and this group includes 
all the four-legged, and some other, creatures, as well as Man himself. 

How and why mammals differ from other groups is explained here. 


Mammals. Mammals are the highest 
forms of ammal life in the world Altogether 
there are about three thousand species of them, 

and they range in size 
from the elephant to the 
shrew , or in appearance 
from the lion to the 
giraffe, or from the 
kangaroo to the whale 
Certain features they 
have in common, how* 
ever, w'hicli are not pos- 
sessed by other forms 
of animal hfe 
Birds, reptiles, and 
insects lay eggs from 
ivhich their offspring 
are hatched Young 
mammals, on the other 
hand, are horn alive, sometimes bhnd and 
helpless, and sometimes able, after a few hours, 
to run about inth then mother But theie aie 
exceptions in the Monotremes, such as the 
Echidnas and the duck-billed platypus, or 
Oimthoihyncfus, which lay eggs and hatch their 
young from them (See Duckbill) 

Reptiles and amphibians have four legs, but 
their bodies are covered with scales instead of 
with hair So mammals may be described as 
four-limbed ammals whoUy or partly clothed 
with hair This m some species forms a thick 
warm coat which enables them to exist in the 
coldest climates In many it is beautifully 
coloured and marked with bars or spots — ^for 



example, the tiger and zebra and the giraffe 
and leopard It has become a handsome 
decoration m the mane of the hon, and a very 
graceful one in the mane and tail of the horse 
How beautifully soft and velvety is the "fur 
coat ” of the mole and the seal • The seal, how- 
ever, and many other mammals have a short, 
thick, warm under-fur which is covered by a 
coat of longer and coarser hair This outer 
covermg is removed when sealskin coats are 
made The elephant, the rhinoceros, the hippo- 
potamus, and the pig have only the coarse outer 
coat and very little of that, and the hair of the 
pig has become stiff bristles 
In the het^ehog and the porcupine the hair 
has become a means of defence it has been 
hardened into strong sharp spines which wou^nd 
the mouth of an attackmg enemy In the 
rhinoceros, hau- even actually goes to form the 
large pointed horn on the top of its snout 


Agam, the cat and some others have long stiff 
whiskers standmg out on each side of the 
muzzle These serve as feelers which enable 
the animal, when it is huntmg, to judge, without 
turmng its head, whether an opemng m the 
undei growth is wide enough for its body to pass 
through without brushing the plants on either 
side and so makmg a noise that would startle 
its prey Whales are mammals, yet many of 
them have no hair on their bodies The thick 
coat of blubber which is under their skin serves 
instead to keep them warm 

Furthermore, the whales have only two 
hmbs They have completely lost their hind- 
legs As the whale swims entirely by means 
of its tad, hmd-legs would be not only useless 
to it but also very much in the way Still, 
in the skeleton of the whale there are bones 
w'hich piove that once upon a time it had four 
hmbs The fore-legs of the whale have been 
changed mto flippers The bones of the toes 
are joined and covered by flesh and skin so as 
to form a flat paddle 

In some other kmds of mammals the fore- 
limbs have also been changed The bats use 
them for flying For this purpose foui of the 
toes have been very much lengthened, and 
betw^een them has been stretched a dehcate 
skin, which also extends from the fourth toe 
to the body and the hind-leg In the monkeys, 
the apes, and also in Man, the fore-legs have 
become arms with hands mstead of feet 


Different Ways of Walking 
Some of the mammals walk on the soles of 
nr feet — ^for example, the bear, the ottei, 
; weasel, and the hedgehog, whereas the 
g, the cat, the horse, and many others go 
them toes These two types are calle(l 
mhgrade, from Latin for “ sole ” and w alk, 
d dtgittgmde (Latin, digitus, finger) re- 
jctively In some species w'hich depend 
■ safety on speed— for example, the deer, the 
rse, and the camel-aU foui hmbs are Irag 
ese are the ammals that run swiftly 
Qgaroo has another method Its fore-legs 
ve become very short and are useless for 
inmg, but its hind-Iegs aie large and poivertui, 
i it sits up on them and sprmp along 
All mammals except the ^^alra have th 
IS armed with claw s or nails The cats ha 
irp claws for catching and ^^^e 

y When these are not in use thej can b 
hdrawm mto sheaths so that the points mnY 
; be blunted The dog’s claws are blunt. 
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Mammals may also be 
distinguished from all other 
animals by the fact that they 
have different kinds of teeth 
Reptiles and fishes have 
many teeth, but they are all 
of one kind, sharp spikes by 
which they can hold their 
prey On the other hand, 
mammals have four kinds 
Fu-st there are the chisel- 
like front teeth, called in- 
cisors, which are used for 
seizing and bitmg through 
food Next, and on each 
side of them, there are four 
sharp-pointed teeth, called 


and are used only 
for scraping or 
scratching, and can- 
not be ivithdraivn 
The sloth’s are long 
and hooked, and bj' 
means of them it 
hangs upside-down 
on the branches of 
trees , and the ant- 
eater’s are large, 
powerful weapons 
with which It breaks 
open the ant-hills 
In the monkeys, the 
apes, and Man the 
claws have become 
the nails 

One large group of 
mammals, which in- 



cludes the horse, the 
deer, the ox, the 
sheep, the camel 
and the pig, actually 
walks on its nails 
These have been 



MAMMALS THAT LIVE IN THE SEA 
The seal which you see in the upper photograph, althoug^h it spends its life in the sea, is actually a 
member of the carmrorous mammal group, a relative of the cats and their allies But the whales, 
a stranded shoal of which you see in the lower picture, are members of their own special order, 
Cetacea, although they are also true mammals, in spite of their superficially fish-like appearance 


very much enlarged 

so that they surround the tip of the toe, and camnes or dog-teeth, with which the animal 
they have been given the special name of hoof tears its food At the back of each jaw are 
The full number of toes on the foot of a several large teeth with a broad rough surface, 
mammal is five, but maxiy species have fewer which serve to grind food These are called 
The pig and the deer have four, though they molars, and between them and the canines 
use only two, the sloth has three, the ox and there are tw^o oi more smaller teeth for chewnng, 
the sheep have two, and the hprse has only one the premolars 
The tail is used by some mammals as an extra Man and the apes and monkeys have all four 
limb Among the kangaroo tribe it serves as a kinds, because their food is varied Tigers and 
support, like a third hind-leg, when the animal w olves and other flesh-eating animals have 
IS sitting In the opossum and the spider- small incisors, but large, strong, and sharp 
monkey it can be twined round a support, and camnes, and narrow molars with shaip points 
by doing this the ammal can smng itself from The horse and ox and their many cousins 
branch to branch It is the organ by which the which live upon grass and other herba^, have 
w'hale IS able to swum The horse and cattle good incisors and also large molars, because 
use it to brush flies from their sides their food requires much grinding, but on y 
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MAMMOTH 


small canines The rat, the squir- 
rel, the rabbit, and other rodents 
irhich nibble for a htung, hare 
long, sharp mcisors and no 
canines The elephant has no 
need of incisors, because it places 
food in its mouth with its trunk, 
but it has kept two of these and 
grown them into tusks 

The wild pig has developed 
its canines into fierce-looking 
weapons which curve out of its 
mouth on each side 
One group of mammals, to 
which belong the sloth, the ant- 
eater and the armadillo, have, as 
a rule, no teeth, and some whales 
have a large number of teeth all 
alike resembling those of dsh 
There is one habit, however, 
that IS practised by all mam- 
mals, and by which they may 
be easily recognized It is that 
they nourish their young with 
milk until they are old and 
strong enough to eat more solid 
fare This is done by no other ammal creature 
When at length we have decided what mam- 
mals are, we find it necessary to arrange them 
in groups on account of their many differences 
In each group we 
place all those ammals 
which, though they 
may be remarkably 
unlike in general 
appearance, have yet 
some special habit or 
type of organ m com- 
mon There are three 
main divisions, of which 
the first two have only 
a single group each as 
you see from the fol- 
lowing table 
(1) Monotremes (egg 
laying matumils like the 
duck billed platypus) (2) 

Marsupials (the kangaroo 
and other animals uhicb 
carrv their young ones in 
a pouch like a pocket of 
an apron) (3) Plaeentals, 
containing all the other 
groups as follou-s , (a) 

Vngulata (all hoofed am 
mnls including elephant, 
rhinoceros liip(]opotamus 
horse pig deer ox, oud 
sheep) (b) Sxrema 
(mnnnteo and dugong 
water animals ^somcuhat 
like whiles) (c) Cetacea 
(whalo and dolphin^) , 

(d) Cnniii ora (flesh eiting 
ammals Biich ns cat, dog 
bear, seal w easel) (c) 
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HYRAX, A STRANGE LITTLE MAMMAL 
You would certamly never guess what other mammal is this little fellow's 
nearest relative, nor even to which group it belongs For the hyrax, although it 
climbs trees, is a hoofed beast, and its closest relative is the elephant himself I 
This sort of hyrax is found in Africa 

RodenUa (gnawing ammals, such as squirrel, mouse, rab- 
bit) , (f) Inseclivora (insect-eaters — hedgehog, shrew) , 
(g) ChiToplera (flying mammals — bats) , (h) Primates 
(mammals with hands — lemur monkey, ape, Man) 
Besides these there are some degenerate groups such as 

the Edentata (ant-eaters, 
sloths and armadillos) 

Mammoth and 

Mastodon Invanous 
parts of the world are 
found the hones and 
other remains of these 
enormous, prehistoric 
elephants Also on 
cave walls in Euiope 
are found drawings 
w Inch show that men 
of the Stone Age 
hunted these mon- 
sters Both the mam- 
moth and the masto- 
don were about the 
size of the largest 
Asiatic elephants of 
today, but, unhke liv- 
ing elephants, their 
tusks w ere curved up- 
w ard and their bodies 
covered with hair The 
mammoth especially 
had a shaggy coat of 
long hair 

The largest tusks 
discovered meisiire 
about 12 feet in length 
and weigh 250 lb 



LAZY SLOTH AT REST 

As a representative of those degenerate animals which are grouped 
together as Edentates — because they have no teeth — ^you see here 
a sloth so called because of its sluggish habits It spends its 
dajs hanging downwards from trees in the jungle 
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HUGE MAMMOTHS, MIGHTIEST OF PREHISTORIC BEASTS 

Here, marching across country with ponderous tread, you see a herd of the enormous woolly mammoths that thousands of years 
ago roamed the earth We know just what they were like, too, for in Arctic Siberia their carcasses have been preserved for 
thousands of years in the frozen soil For all their size, these creatures fell victim to the crude stone weapons of our 
prehistoric ancestors, as we know from remains found m Britain and elsewhere 
American Muteum of Aatural Htslorj; 


These tusks are sufficiently common in Sibena 
to supply much of the ivory of commerce 
At least 100 pairs of tusks have been sent to 
market annually for the past 200 years These 
great ammals fed upon the shoots and cones 
of the fir and pme forests of those far-off days, 


and were overwhelmed or caught m bogs or 
quagmires, bemg preserved ever since m the 
mtense cold, even their meat being edible 
Besides bemg common in Siberia, they were 
abundant also m England, Central Europe, and 
North Amenca 


How MAN became LORD of CREATION 


“ JA/fiat a piece of work is Man ^ ” Shakespeare’s words have often been 
echoed by historians and scientists, as well as by ordinary men And 
truly Man’s history is the most wonderful story one could wish for 


Man. Science can do little more than guess 
at the period when Man first made his 
appearance on this earth Bones buried m 

ancient soils, rude 
weapons chipped from 
stone, carved bits of 
horn and ivor}^ pictures 
of ammals long since 
extinct found on the 
walls of forgotten caves 
— ^these provide the 
material with which 
scientists are slowly 
and patiently piecing 
together a few details of 
IVIan’s eaily existence 
This much we know, 
that Man existed many 
thousands of years 
earher than was formerly beheved Indeed, it 
is certain that the prelustoric period of Man s 
existence was vastly longer than the period 
covered by recorded history For history, in the 


lestricted sense, does not begin until about 4000 
01 3000 B c , when the art of writing seems 
first to have appeared , while stone tools or 
artifacts have been discovered wffiich scientists 
date back many thousands of years To this 
we must add the unnumbered generations that 
elapsed before Man learned to make such tools 
Boucher de Perthes, a French antiquarian, 
annmmned in 1846 that during excavations 
at AbbeviUe in northern France he had found 
ancient flint implements m gravel that con- 
tained the bones of elephants, rhinoceroses, 
and other animals that are no longer found in 
France His announcement was scorned and 
discredited for several years In 1859 Sn 
Joseph Prestwoch, a quahfied English geologist, 
went to Abbeville to see De Perthes’ collection 
and examine the gravel beds He came away 
convinced that the flint unplements were the 
work of Man, that they were found m undis- 
turbed ground, that they were associated \ntn 
the remains of locally extmet animals, and thai: 
the penod represented preceded historic time 



2634 




MAN 


Vanous lines of inquiry have now provided 
evidence of the existence of Prehistoric Man 
in an early stage of culture The scientists 
who study the ancient objects of the prehistoric 
penod are called archaeologists, while those 
-nho study Man are called anthropologists 
(5ee Anthropology) To the aid of thes^ 
-comes the geologist, who knows about the 
formation of the earth and the age of rocks 
He can tell the age of relics by the amount of 
soil that tune has deposited on them, or by their 
place in the rocks When fossil bones are found, 
a palaeontologist supplies facts about the 
extmct ammals, and a highly-skiUed anatomist 
IS needed to study 
the human remains 

Hoi\ evidence on j . -r- 

Harly Man is pieced 
together by the co- 
operation of various 
scientists, each highly 
skilled in a special 
subject, can best be 
illustrated by the 
story of the Peking 
Man, known to science 
as SimrUhropuspeLin- 
ensis In December, 

1929, the world vas 
amazed by news 
flashed from China 
that an undamaged 
humanskuU had been 
unearthed from cave 
deposits near Peking 
— deposits believed 
to be 500,000 to 
1,000,000 years old ' 

The discoverer of 
the site was Dr J 6 
Andersson, a geolo- 
gist from Sweden 
The director of the 
excavations, and the 
man who actually 
found the human remains, was W C Pei, a 
member of the Geological Survey of China 
The scientist who studied the remains was Prof 
Davidson Black, a Canadian anatomist The 
archaeologist who co operated in the work was 
Pc re Teilhard de Cliardin, a Catholic priest, and 
president of the Geological Society of Prance 
Besides yielding a perfect brain case, the 
excai stions brought to light liuman teeth. 
Jawbones, and numerous skull fragments from 
j-eicril induiduals Quantities of associated 
innnsl bones, the remains of cave-bears, giant 
bo'\^ ers, and priniiti\ e deer, nindc it po's'sible 
to dttcinnne the geological age prcoiseli 
Porlun itch , too, Dr Andersson Ind dated the 
deposits biforc the first trace of Man was found, 


and subsequent discoveries confirmed the first 
opimon that they must be ascribed to the early 
Pleistocene, the geological period which pre- 
ceded the dawn of our modem world 
The skull itself is characterized by a receding 
forehead, with massive eyebrow ridges, and its 
bones are enormously thick as contrasted wuth 
the skull bones of Modern Man The teeth 
are of the human type, but the jaw ridges are 
very massive, a feature correlated with a power- 
ful jaw mechamsm In bram, the Peking Man 
was just withm the mimmum human standard 
The search was continued, and two years 
later Mr Pei announced that artifacts (man- 
made objects) m con- 
siderable number bad 
been found in the 
cave, as well as evi- 
dence of the use of 
fire These new dis- 
coveries indicate that 
human life w^as in- 
telligently orgamzed 
at the time of the 
Peking Man 

Previous finds in 
other parts of the 
world had made us 
acquainted inth three 
prehistoric types of 
comparable age, 

1 but the evidence 

submitted w as not as 
complete as that per- 
taimng to the Peking 
Man Anthropologists 
tell us that in Java 
during early Pleisto- 
cene times there lived 
a strange creature 
known as Ptihecan- 
thropus eredus, the 
“erect ape-man ” Its 
existence was recog- 
mzed by the disco verj 
of the top of a skull, three molar teeth, ind a 
thigh bone found scattered m the gravel of a 
river bed near Tnml m the island of Java 
The size of the bram w as about midw ay betw een 
the brain of a chimpanzee and the brain of the 
lowest type of human being alive toda> Al- 
though discovery of these fossil remains was 
announced m 1891, anthropologists still debate 
w hether this being is to be regarded as JIan or 
ape, or a form botw een the tw o 
The famous ‘ Piltdown skull,” another fossil 
of earlj Pleistocene age, found in a gravel bed 
111 Sussex in 1911, has also been the subject 
of vigorous control ersj' The skull is dis. 
tinctlv hvimnu, but the cliinless lower jaw with 
Its largo canine teeth is tnilj apelike It is 
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MAN A MILLION YEARS AGO 
In December 1929 the skull known as the '* Peking Man ’’ was 
unearthed in deposits that may, geologists say, be a million years 
old From the shape of the skull A Forestier made this drawing, 
to show what the half-ape half-man, our earliest known ancestor, 
probably looked like 



MAN 



cave in the distiiot of 
near Dasseldorf, Ger- 


A VERY EARLY ENGLISHMAN 
This illustration gives an artist's idea of the appearance of the very first 
inhabitants of England An animal’s skin forms the man’s only clothing, 
and he carries in his hand a spear with a flint head Such a man as this 
was among our ancestors 200,000 years ago 
Vrawing bg A roraUtr 

uncertain whether the jawbone and skull leally 
belonged to the same individual The Piltdown 
fragments were descanbed by their discoverer 
as evidence of Eoanihtopm, the Dawn Man 
Still anothei old rehc of Primitive Man is a 
lower jaw found near Heidelberg, Germany, in 
1907, from which the whole skull has been 
reconstructed by the methods of comparative 
anatomy Interpreting this fossil we picture 
an individual of undoubted human character, 
yet differing widely from any modern race 
The jaw is massive and large, and entirely 
lacks the chin projection From the fact that 
the overlying earth was 80 feet deep and that 
near by were the remains of extinct species of 
elephants and rhinoceroses, the age of the 
Heidelberg Man has been put at 200,000 years 


“] found in a 
Neanderthal 

many Many other remains of the same 
type have since been found in various 
parts of Europe, from which much 
valuable information has been ob- 
tained The Neanderthal race is sup- 
posed to have hved somewhere between 
50,000 and 100,000 years ago Its 
members had acquired consideiable 
skill in making stone weapons, hved in 
rock shelters, used fire, and hunted 
small game They apparently buried 
their dead v, itb some care The Rhod- 
esian Man, u hose skull and bones were 
, discovered in Central Afnca, is believ^ 
to be of the general Neanderthal type, 
though in some respects the evidence 
points to a more primitive type 
Cro-Magnon Cavemen 
The Neanderthal race seems to have 
been exterminated by a people of far 
higher cultuie called the Cro-Magnons, 
from the cave in France where then 
remains were first discovered {See 
Cave Dwelleis) Whereas the earlier 
types aie often classed as sepaiate 
species of mankind {Homo heidel- 
beigensts, Homo neandettkalemis, etc ), 
the Cro-Magnons are recogmzed as 
belonging to the same species {Homo 
sapiens) as modern men They wer< 
tall and strong, and, if we are to judge 
from their paintings on the walls ol 
their caves as well as from their skull 
measurements, they were exceedingly 
intelligent people Mixed with the Cro- 
Magnon remains have been found bones 
belonging apparently to a people of the 
negro type, called the Grimaldi race, but 
then oiigm is much disputed The Cro-Magnons 
appear to have been either driven out of Europe 
or assimilated by the Late Stone Age peoples 



MAN’S EARLIEST TOOLS 


Now we must skip a long period without any stone Age men began to make implements from flmts, 

known human remains and come to the Nean- and during the Neolithic j^wd progress was 
dSh.1 .0 named beeauae tte rernmna of 

the first lecognized member of this race were Bnuih xuscum 
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y-- - ■ - hrst dibcovcitd iciiiaim 

- .; of tlio late were ntai the 

town of Chtlles, thei no 
calkd tilt Clitflcaii jicojjlt (*'ct map) PopiiJaiJi then aic nicknamed 
“Dawn JItn," oi ‘ the hiist Kuiopeans ’ Wc know little about them 
c\ttpt that thc} madt rooghlj shaped lund ,i\cs nid sciaptrs ot stone, 
iashionod h> chijiping is wo see one of the men doing m the picfiiic 
Almost tcrtainl^’ tho3 knew how to make hto for toisfing meat The 
olmintc of noithein Iranto at that jKiiod w is watm, suited to the 
elephant and hip2)opotamus, as well ns to the elk and the woli Wo 
nmginc tint those Clitlltans woic little oi no clothing and that they 
skiit in the slitkei of rocks oi (lets Xo lemnms Inie been found of 
dwtilmgs of am jic that dilc back so fax 
Hr lowci pictuio on the jireccdmg pige bimgs ns much neaiei oiu 
own time and to a fai iitlici stoie ot established fitts For it takes us 
into the homo ot a ant dw cl It I ofabontdoOOnitais igo— the Auiigmci.iu 
peiiod, named Jiom the town ot Aungnnt ncai which impoitant jemams 
of tilt care dwtllcis’ cultuit wuc discoicicd Ihe Cio Mignons nainttl 
fioiii a spot fuithti noitli, weio Ins lelatnes (See Care dwillcn) 

These men of the Auiignatinii peuod wtie, so fai as wo know, the hist 
aitisN Oiii pictuit exattK lepioduces diawings and iiaintmgs found on 
the walls ot a French caic A jiiehistoiic aitist is shown at woik on one 
of those strange simbols, the piir^iose of which is haid to guess Ho is 
blow rug led oclue dust thiougli a bone tube to loim on the wall an ontlmt 
of Ins Icit liaiid Many of the outlines ilicadj unde, eridtnth fiom 
other hands than his, hai c missing Sngeis Do these iinitdstions leinesent 
some piimitiic lehgious iitual ? Xo one knows foi ceitani 
The animals diawn on the wall aic clneflv buffaloes and elephants Oi 
mammoths Thei show that these care ait sts Ind keen ej’es foi piopoi- 
tion and movement and slulful hands foi tepioduting, with a few siniiilc 
lines, what they saw 





THE TAMERS OF ANIMALS ^ THE LAKE-DWELLERS 



Uinct colour photographs oj museum group'' 


Set text oierleaf 


The photographs m this and the plate lacing page 2636 were made b; permission ot the Field Museum of Natural Histo'y Chicago 
The museum e hibits represented are of the diorama true consisting of life-size figures and other object m a foreground 
which blends imoerceptibl]' into a painted background The general plan of the e\hibits was worked out b} Henry Field and 
Berthold Laufer of the museum s scientific staff, with the co-operation of the Abbe Hen'i Breuil of the College de France The 
figures are the vork of Frederick Blaschke, sculptor based on descriptions and measurements supplied by the Abbe Breuil Sir 
Arthur Keith, and Sir Grafto>* Ell ot Smith Backgrounds by Charles A Corwin Colour ohotography by Lee Saylor 


} 








THE TAMERS OF ANIMALS AND THE 
LAKE-DWELLERS 

S OMIj 12,000 ^cii^ jigo jn ucskm Jluio[)e tlicie iipiicaied groups oi 
people fin iiilcMoi to the ta\c dwellers in .irt and peihnps jn 
gcncicil intclligonct, but supciior to them in warfaio and hunting 
These «oio the .l/ili.ms pictuiLd at the fop of the phte o^ciloaf 
The name was gnen them bceaiiso icmams of fhe ciiltiiie weic first found 
it M IS d’A/il in southern Fi niee (see map ficing pieccdmg page) 

Peiliaps then chief nd\nnlagc Ins in the fact that the> or their 
anccstoi-si had begun fo tame uiirnafs and put tJiem to woik 'i'he pictnie 
shows ns two A/iliaii limiters who, hx the aid of their dogs, Imre cornered 
a wild bon and are about to kill it with their flint tipped spears For 
fishmff these people fashioned baibetl harpoons, ind thep m.ide necklaces 
and otlier dt eolations of shells and the teeth of deer 
'J’Jic ad\cnt of the A/iliaiis maiked fhe end of the Old Stone Age in 
Kinopc It IS imjiossihlc to sai whethei these people citcrmmated one 
anotliLr m waifaio or ftll undti the domination of moic intelligent i aces 
with whom lIio\ settled down and b\ whom thet were absoibcd But 
thc\ s(cm to hiMC disappeared br tlie time the cultnie of the Now Stone 
-Vgi was taking shape in Ihiiojf 

Most mtciestmg of the people of this I^ew Stone Ago nie those we call 
Inkcifwcikrs ^umeious itmains of then settlements nie found along 
the holders of the Swi's lakes Tfie lower jnctme m the pieccdmg page 
shows 1 icconstiuetion ol one of thou ullages on laiko Xeuclntcl (see 
mip) The w ooden piles on w Inch the houses lestcd has e been picsen ed 
unde I water and the lake bottom Jias sodded up countless othei tclics 
Uith the Jake dudlere wo take a liemendoiis forwaid stop m the stoo' 
of piimitixc men Tlict fai cnccHccI tlic eailici tjpes in llie malts and m 
wliat we would todne call domestic seiencc Most important of all, they 
had leaincd the sdsanfages of co operation bx groups of firailics under a 
common fendcrdiip tlic hcginnmgs of settled social oignmrition 
As the pioUiie shows, these people wcic hsheiinen Ihej usem nets 
made fiom linen coids fish speats, and hooks Thov 2 »ssesscd dugout 
canoes Thee knew how to weatc cloth The^ raised cattle and ceieals 
Thov made household imxilcmcnts of potfen , stone, hone, and copper, 
and on the \cn thieshold of the historic pcuod, the> had leained how to 

net and use non ^ i 

Tlicn dwdluurs woic one loom stnictuies lesting on ])latfoims iindt ol 
small logs Ol tough planlxS cotcred with caith Tlie walls weie fas noned 
of wottn twigs and lUshcs and plastered with clay Fiics ^ 

Lnc healths m the centre of the floor, the smoke escaping through holes 
in the thatched toofs The houses in each gioiip were connected to one 
anothci, and also to the mainland, bx small lai ed bridges 
It is be'ieted that these people built their villages out ot er tlie 
to uiotect themsches in then jieaceful pmsmts from their less 
SiSouis, who maa haac been waindeung huntezs f 

than fifty such settlements base been counted on Lake Leiiohitcl alone 
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The men of the Late Stone Age were repre- 
sented by the Solutreans and Magdalenians, 
whose stone implements were rubbed smooth 
and sometimes pobshed While they, too, ■were 
hunters, thev also herded cattle, and cultivated 
plants for food Most students of the subiect 
agree that the human race originated m central 
Asia, and spread from there over the world 
Archaeologists divide human his- 
tory into phases, which are really 
stages of matenal culture, but are 
sometimes conceived of as chrono- 
logical ages First, there was the 
so-called Eolithic Age, or dawn of 
stone implements These “ eoliths ” 
are assumed to be either Man’s first 
crude attempts at tool making or 
merely pieces of stone of convement 
size which show the effect of use It 
is difdcult to determine whether the 
eobths are really artifacts, or were 
caused by erosion, rock pressure, the 
pounding of animal hoofs, or other 
natural forces 

The oldest undoubted human im 
plements are known as palaeobths, 
and the men who produced them 
belonged to the Palaeolithic (Old 
Stone) Age The older palaeobths are 
crude in workmanship and are mostly L 
stones of flmt, quartz, etc , shaped 
chiefly as scrapers or kmves by flaking ^ 
with a hammer-stone The later 
palaeobths show an improved handi 
craft Flaking was done by pressure ( 
instead of by blows, and the imple 
ments have a neater and more 
uniform appearance The men of i 
the later Palaeolithic Age likewise ’ ^ 
produced tools of bone, ivory, and 
horn The duration of this period is j'" 
generally estimated at several hun- r 
dred thousand years, because palaeo- t 
liths are found at different depths in i 
the earth, but always in the same j 
order, showing a gradation of cultures 
from pnmitive implements to more 
elaborate, even artistic, craftsmanship 
Ec’rt came the Mesolithic Age, 
a phase of transition between the Here yoa 
Palaeolithie and the coming of the Museum,^ 
Neolithic (New Stone) Age In general 


pottery, and used the bow and arrow The 
domestication of animals, the cultivation of 
plants, the invention of the wheel, and the weav- 
ing of linen are other revolutionary advances 
during Neolithic times 
It IB estimated that in Egypt this age may 
date back 20,000 years, m Crete 14,000 years, 
and in w estern Europe some 7,000 or 8,000 years 
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HUNTERS OF THE OLD STONE AGE 
Here yoa see reproduced from a drawing by A Foresber in the London 
Museum, what the hunters of the Old Stone Age (Palaeolithic) looked like 
In the background is a man chipping Hints, while his companion, clothed 
m skins, has a spear, a great club, and a flint hand-axe 


it IS marked by a decline in stone * ^reat dub, and a flmt hand-axe 

workmanship but is characterized b> pebbles In the beginning, so scientists say, Primitive 
painted with simple designs which maj be the Man wandered through tropical forests picking 
alphabet, or more probably upthefood provided by Nature nuts, roots, and 
® j or occasional smaU animals Somoauthon- 


of Is tC In “donkeys today They 

of uses The people of this ago also possessed believe, for e\amplc, that the abihty of a human 
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MAN 

baby to grip things mto its toes is a rebo of snob collected some of the bnmini! sticks to oairv 
an aibo^ stage of existence about uito them and to k™ S 

Pnmitive men were at first without tools or flame alive ^ “ 

weapons except sticks stones and bones, used The savage who noticed that by poundiny 
as they found them They soon learned, however, rocks together sparks could be made to igmte 
wZ these for various purposes They dry powdered w?od, or be who first starSl a 

wore little or no clothing, clothes were not fire by rubbing dry sticks, made a more moment- 
needed in a warm climate At mght they found ous discovery No beast has ever learned how 
shelter m a tree or cave, but were ever at the to make fire With this invention, Man made 
mercy of the huge beasts of prey his first great step towards civihzation Fire 

Jven before men were able to produce fire at gave him a weapon of defence, a source of com- 
wiD, they doubtless made use of it They must fort, and a means of cookmg food 
have noticed that when the forest was set ablaze Little is known, but much is surmised, about 
oy lightmng, even the strongest of animals were these early stages of progiess Relics of t.Hig 
frightened away, and that this dreadful fire also period are few But when Man took refuge in 


provided u armth on cool nights They may have 



WHEN MAN FIRST LEARNED 


caves and rock shelters, and his descendants 
contmued to use the same caves over 
a period of thousands of years, he un- 
consciously left his records, chapter 
by chapter, m the accumulated de- 
posits of rubbish, bones, tools, etc 
The inliabitants of v estern Europe 
at the begmning of the fourth glacial 
period were a rude but not a brutish 
people They were acquainted with 
the use of fire They quarried flmt 
and trimmed the pieces to make im- 
plements of various sorts They could 
kill the smaller ammals mth then 
axes, spears, and clubs, and perhaps 
hunted some of the larger creatures 
with traps and pitfalls The dried 
ammal skins were used for clothing , 
some of the skulls were made into 
bowls or vessels , the long bones were 
spht and the marrow eaten 
The men of this period already had 
a rudimentary social life The family 
group was ruled by the “ Old Man,” 
the oldest adult male, and only women 
and children were permitted to be uith 
him He reigned until some younger 
male drove him out or killed him 
That these people had certain religious 
ideas IS attested by skeletons found 
in their burial places, interred mth im- 
plements and food, indicating ceremon- 
ial burial and belief in a spirit world 
During the period called the Middle 
Stone Age men equipped themselves 
with newer and keener tools They 
fitted barbed ivory points to their 
wooden spears and invented a throw- 
ing stick to hook round the butt of 
the spear so as to discharge the weapon 
mth greater speed and power They 
also invented the bow and arrow 
Now Man was more than a match 


or reindeer horn _ „f a mnriAnr. while the one nn<i caLro.fnnf.hnd tirrer ^on, 

lUustraClan carries 
on thenght shows 


a harpoon and the horns of a reindeer, while the one jjjQ^h, and sabre- toothed tiger Ron 
him a “ shaft-straightener ” that he has just completed assured of abundant 1000 
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CAVE-MEN ARTISTS AT WORK 

TTN tliis reponstiuot’on (by a Forestier, on tJie London 
Mnseuiu), an imi^ression is given of bow those 
pnmitive men worked who did the glonous cave 
paintings that are reproduced overleaf In the foreground 
a man is grinding the mateiials, and by his side j'ou see 
the remdeer shoulder blade that does duty as a palette 
Beh'nd luni is another of the tribe, standing up as he 
works on the wall, outlining one of those great bison that 
have since become w oild famous as the earliest master- 
pieces of Man’s art The artists worked by the light of 1 
crude lamps, buining oil — probably ammal fat — placed 
in a bon 1 of clay jRed, j odow, and shades of brown were 
the colours used, and these were obtamed from the soil 
itself, pondered domi and miAod mth water The black 
outlmes were done in charcoal often assisted by engraved 
lines made with some crude implement 
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MAN’S EARLIEST ATTEMPTS AT ’WORKING METALS 

Copper vras first successfully worked by mankind about 5,000 years ago, and this illustration shows the methods of min- 
ing and smelting The ore was first broken from an out-croppmg seam with stone hammers (top nght) and then pounded 
in a mortar The pounded ore was melted in a clay furnace (bottom nght), and the molten metal was then conveyed in ladles 
to moulds of day, stone and metal (left) Broken moulds and fimshed axes may be seen m the left foreground 

From a diorama in the London liuteitm 


The tromen learned to scrape and cure skins 
until they n ere soft, and to sew them with hone 
and ivory needles into more serviceable gar- 
ments The men even made bone -nhistles An 
astonishing fact is that these early hunters could 
carve and draw, and even paint with skill 

One of the most important innovations of the 
Late Stone Age was the invention of pottery 
This great discovery enabled men to cross the 
gap between savageiy and uhat we call bar- 
barism For \nth potterj came the means of 
boiling food This added to men’s bill of fare, 
and the simmering pot became the commumty 
centre It uas also discovered that stone tools 
might bo ground and thus become sharp axes, 
chisels, and knnes With tlic^e men could 
fashion more comfortable dwellings, boats, and 
wooden utensils 

The earliest settlements of the Late Stone Age 
arc to be found in Denmark Here, along the 
sea-coast, prehistoric men built their wattle huts, 
erected on a foundation of stone and con- 
structed of intcrwoa on reeds plastered with claa 
In Hide holts tlie\ aentiired out from shore to 
gather o\sters and other sliclllisli, and on 
land hunted the wild boar and the wild bull 
After fcabting by the fireside tliea would to's 


aside the shells, bones, and other refuse, which 
accumulated into extensive heaps From these 
“ kitchen-middens ” archaeologists have re- 
covered thousands of stone tools, w eapons, frag- 
ments of pottery, and other rehes of the life of 
these early people 

The Late Stone Age people of Switzerland 
were even farther advanced than the prehistonc 
Norsemen To make themselves safe from 
attack, they erected comfortable wooden dwell- 
ings out over the water of the Swiss lakes (See 
Lake Dwellers) Quantities of wooden furni- 
ture, implements, and pottery have been recov- 
ered from the sites of these “pile-dwellings” 
With agriculture and the domestication of 
animals there arose two methods of hving 
Some of the people settled m one place, devoting 
themselves to agriculture, while others took care 
of the ammals, following the pasture according 
to the season The shepherds might go to the 
north side of the mountains in the summer and 
to the south m the winter, living on milk and 
meat from their herds Sucli wandering tribes 
we call nomads The\ were \er\ lnrd\ and 
often made raids on the farmers * liic conflict 
betw eon nomads and tow n«mon, begun ages ago, 
recurs pcnodicaIl\ through human bistorc 
2631 






MAN 


Besides Swnss lake dwellers, there existed else- 
where in Europe other settled communities, the 
remains of some of which are still traceable 
These people lived in fortified toivns and near by 
erected impressive tombs, built of enormous 
blocks of rough stone (megaliths) It must have 
required organization and leadership to laise the 
mighty megaliths at Stonehenge or drive in 
the 50,000 piles at Wangen, Switzerland 
Mtei the Stone Ages came the Age of Metal 
Copper implements and ornaments w'ere appar- 
ently the first metal obiects to be made The 
Age of Copper began in Egypt about 5,000 years 
ago Tins was followed some 1,500 years later 
by the Age of Bronze Iron came into use in 
Europe during the thousand j^ears before the 
beginning of the Chiistian eia 

Man, Isle of In the Irish Sea, nearly equi- 
distant from England, Ireland, and Scotland, 
lies the little Isle of Man (or Mona), with an 
area of only 227 square miles 
Over half the land is cultivated Fishing is 
important, and mining for zmc and silver is 
earned on The summer tourist trade is the 
island’s richest industry, however, and from 
May to September millions of holiday-makers 
from all over Great Britain and Ireland, but 
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MANCHESTER 

especially from Lancashire, find their relaxation, 
pleasure, and annual “tonic” on its shores 
Tlie principal toivn is Douglas, the capital 
(population, 19,000), a favourite watering-place 
on the coast Snaefell (2,034 ft ) is the highest 
point Although a part of the United Kingdom 
of Great Britain and Northern Ireland, Man 
has “ home rule ” under a centuries-old consti- 
tution The legislature, oi Tymvald, includes a 
Governor and Council and a repiesentative 
assembly called the House of Keys The language 
is Manx Hie island is known for its tailless 
cats The population is about 49,000 

Manchester* Many centuries ago Man- 
chester was noted, as it still is, for its textile 
manufactures At first it specialized m woollen 
cloth, which was produced by Flemish weavers 
who settled there Now it is the world centie 
for the cotton trade, having groivn with 
enormous lapidity since the great inventions 
that revolutiomzed the cotton industry m the 
18th century The factories, however, are not 
so much found in the city itself as in the out- 
skiits and ring of neighbouring towns 
This Lancashire district is the most populous 
industrial section in England, owing to the 
moist climate which makes it pecuharly adapted 
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MANCHESTER 

to cotton spinning, and 
the rich coal fields 
which supply the in- 
numerable factoi les 
Since 1894 Manchester 
has been not only the 
trading centre for this 
region, but, with the 
opemng of the great 
Ship Canal, a seaport 
as well TThis canal, 
nhich extends to the 
mouth of the river 
Mersey, a distance of 
35 miles, has enor- 
mously increased Man- 
chester’s industrial and 
commercial importance 
Manchester has a 
good park system, and 
some very attractive 
residences are found 
near its boundaries 
There are several splen- 
did public buildings 
The Town Hall is one 
of the most magnificent 
in England, the Ex- 
change 18 a fine build- 
ing in the classic style, 
the Assize Court is a 
beautiful example of 
Gothic architecture, 
and theCentral Library 
IS a fine modern build- 
mg The Cathedral, 
built in the 15th cen- 
tury, IS near the centre 
of the city Manchester 
IS also the seat of a um- 
versity (Owens College) Another notable build- 
ing IS the Free Trade HaU, providing accommo- 
dation for about 5,000 people It was built in 
1856 to commemorate political victories in 
connexion with the Anti-(}orn Law League and 
kindred movements 

The John Rylands Library, in Deansgate, has 
a wonderful collectior of books, including the 
famous Althorp collection The Chetbam Hos- 
pital and Library was founded and endowed by 
Humphrey Chetham in the 17tb century 
Manchester’s pnncipal newspaper, “ The Man- 
chester Guardian,” 
exercises a nation-w ide 
influence Another im- 
portant side of Man- 
chester life IS the Halle 
concerts 

Manchester, the Man- 
cumum of the Romans, 

IS situated on the ri\ er 


MANCHUKUO 

Iiw'ell (on the other 
side of which is Salford) 
and Its tributaries the 
Medlock and the Irk 
It was originally a 
Roman fort The city 
was the headquarters 
of the so-called Man- 
chester School of 
politico -economists, 
whose influence began 
to be felt about 1845 
Besides the textile in- 
dustry, which includes 
spinning, weaving, 
printing, bleaching, 
and dyeing, machinery 
and chemicals are man- 
ufactured in Man- 
chester for the cotton 
mills, with many mis- 
cellaneous small wares 
The population numbers 
about 766,000 
M anchukuo . 
(Pron man-choo-kw'6') 
(Manchuria) The 
land of the Manchns, 
which hes to the north- 
east of the Great Wall 
of China, has long been 
a source of trouble for 
China The fierce Man- 
chus raided Chinese 
farmers for ages, and 
in 1644 a Manchu 
emperor seized the 
throne of Chma His 
Ime reigned until the 
Chinese republic was 
formed under YuanShih-Kai’s presidency in 1912 
Until 1878 Chinese were barred from Man 
chuna (as the land was styled before the 
Japanese occupation) They drifted in slowlj' 
at first, but after the World War they began 
swarming m at a rate of about a milhon a year 
Now there are pidbably 27,000,000 of them in a 
population of approximately 36,933,000 China 
Proper, exclusive of Manchukuo, groans under 
a crowded population of more than 270 persons 
per square mile, while there are about 70 to the 
square mile m Manchukuo That is why the 

Chinese poured into 
this land of promise 
Manchukuo has been to 
China what the Dom- 
inions and Colonies w ere 
to Britain The climate, 
burning hot in theshort 
summer, crisply cold 
in winter, is healthful 



MANCHUKUO ON THE MAP 
Manchukuo is a political state which includes the great Man- 
churian Plain, shown in the centre of this map, and mountain 
ranges to the east and north-east The plain is nowhere more 
than 1,000 feet above sea level In addition, Manchukuo in- 
cludes considerable Mongol territory, which corresponds 
roughly to the provinces of Jehol and Hsingan The cities 
indicated with numbers on the map from top to bottom are 
t, Manchouli , a, Hailar , 3, Mergen 4, Aigun , 5, Tsitsihar , 
6, Hailun , 7, Taonan , 8, Harbm , 9, Hsinking (Changchun), 
the capital , 10, Kirin , xi, Suifenho, called Pogramchnaya m 
Russian , is, Jehol City (Chengteh) , 13, Mukden , 14, 
Fushun , 15, Hailung 16, Shanhaikwan (Lin-yu) , 17, Ying- 
kow (Newchwang) , j8 Anshan , 19 Port Arthur, so, Dairen 


SOME FACTS ABOUT MANCHUKUO 
Area — ^Estimated at 503,000 sq m population 36,933,000 
Physical Features —The Manchurian Plain, 137,000 sq m , 
bordered by mountains Rivers Amur, Sungari Yalu 
Principal Products —Soya and other beans, kaoling, millet, 
wheat, maize nee, cotton, tobacco timber, furs, hides 
coal iron, salt, oil gol^ lead copper, manganese 
Chief Cities — Mukden (739 000), Harbin {463,000}, Dairen (in 
Kwantung Province 509 000), HsinUng (capital, 355,000) 
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NEW BUILDINGS IN MANCHUKUO'S NEW CAPITAL 

1933 , after Manchukuo had separated from Chma, Hsinking became the capital instead of Mukden It was at that time 
a squalid and ramshackle city, but since the country passed under the control of Japan great changes have been made. 
Modern concrete buildings have been erected, and new and wide streets constructed This photograph shows Tatung 
Avenue, one of the great new boulevards lined with very modern buildings That on the left is a department store 


Manchukuo is one of the "world’s most fertile 
districts Some 82,000,000 acres of its 500,000 
square miles are under cultivation Soya beans 
are the chief crop Kaohang (a cereal), wheat, 
maize, millet, sugar beets, rice, and tobacco are 
also raised Cattle, pigs, sheep, and horses 
abound There are 30,000,000 acres of forests, 
and mines of coal, iron, lead, asbestos, silver, 
and gold Flour and bean-oiJ mills, sugar re- 
fineries, soap-works,saw-mills,tanneries,andglass 
factories prepare the raw materials for market 
Close on 4,000 miles of railways — neaily as 
much as m all China — carry Manchukuo’s trade, 
which IS half as large as China’s, though China 
has 14 times as many people The river Sungan 
and its branches serve as feeders to the railways 
The pnncipal city is Mukden, tlie former 
capital, "With a population of 739,000 Hsinking 
(previously Changchun) has been thecapital since 
1932 Its population is m the region ctf 355,000 
Harbin, a railway centre, has about 463,000 
Railways Across the Flams 
The railways ivhich have brought prosperity 
to Manchukuo have also brought it the woe of 
war Manchukuo is one of the “ dynamite 
spots ” of the world, with Russia and Japan in a 
constant struggle to possess the riches of the 
territory Russia built the Chinese Eastern 


Railway from Manchooli on the western border 
to Pogramchnaya on the east, under a charter 
of December 1896 In 1898 Russia secured a 
lease on the Kuantung Pemnsula, and built a 
spur from Harbm, on the Chinese Eastern hne, 
south to Dalny (now Dairen), the best natural 
harbour in Manchuria, and to Port Arthur 
Japan wrested the Kwantung lease and the 
South Manchurian Railway from Russia in the 
war of 1904-05 {see Russo-Japanese War) and 
soon built branches linking it with Korea 
Practically aU the commerce along the South 
Manchurian hne is controlled by Japanese, and 
Japan shares more than half of aU Manchukuo’s 
trade Modern Manchukuo offers Japan a 
wonderful outlet for its manufactures, and 
provides coal and iron for Japanese industries 
In 1931-32 Japan, declanng that China’s 
mability to suppress banditry in Manchuria had 
become mtolerable, sent armies to seize control 
of the region and also the Mongohan province of 
Jehol between Manchuria and the Great Wall 
In February 1932, after an intensive campaign, 
Japan announced that it would recogmze an 
independent state of Manchukuo, which would 
contam Manchuria and Jehol, with an area o 
moie than 500,000 square miles— almost tmce 
as large as Japan Henry Pu-jn, who had 
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abdicated as emperor of China m 1912, ivas debris In this ivay mangroves build marshy 
named ruler, and enthroned as Emperor Kang areas mto substantial soil, and thus many acres 
Teh in 1934, with the Japanese in virtual control have been added to the land, especially m parts 

Eussia’schiefobjection-nasmetbyManchuliUo’s such as Honda and Malaya 
purchase of the Chinese Eastern hne in 1935 Because of its pecuhar home, the mangrove 

Manganese. This metalhc element is depends on special structures to ensure life and 
essential as an alloy for steel and copper, font reproduction Aenal roots project out of the 
increases their hardness, tenacity, and elas- dialer to bnng in oxygen to the plant , and the 
ticity in the geanngs and n earing parts of heavy seeds, n hich germinate while still on the tree, do 
machinery, ordnance pieces, and armour plate not drop until they have roots three or four feet 
Manganese resembles iron, but it is not mag- long to anchor them in the mud Roots grow 
netic It has a greyish lustre, faintly tinged out ofthe trunk and branches and strike mto the 
with red, and rusts rapidly in moist air Pure mud, so that the tree seems to be supported by a 
manganese is only a chemical curiosity eomphcated senes of artificial loops and stakes 
Spiegeleisen ” is an iron with about 12 per The mangrove grows about 20 feet high and 
cent manganese, and is made m a special high- has heavy close-grained wood The bark is 
temperature furnace , “ ferro-manganese ” has used for tannmg leather The scientific name 
about 70 per cent of manganese and about 5 per of the commonest species is Bhizophora Mangle 
cent of carbon Both are used as steel alloys The frmt is sn eet and frequently eaten 
Some salts denved from manganese are used Manila, Phtt.tp vttvt: Islaitds It is noon- 
in chemistry, medicine, and the arts Because da 3 '’, the hour of siesta, m the sweltering, stinging 
of their readmess to part with their oxygen, heat of the tropics Only natives and noisy 
potassium and sodium permanganate are highly American street-cars are abroad in the narrow 
esteemed antiseptics and disinfectants, the streets of Manila Shops are closed Erom the 
liberated oxygen being a potent killer of germs old walled city, uhere Fort Santiago commands 
Russia IS the greatest producer of manganese, the bay, to the farthest suburb beyond the 
India and Czechoslovakia ranking next nver, business has been suspended, and people 

M a n g O . “ The mango is the Pnde of the have gone for two hours’ rest mto the dim 
Garden, the choicest fruit of Bhndustan,” wrote gloom of rambhng Spanish two-storeyed houses 
a poet of the 14th centuiy, although he was At two o’clock the town wakes up again 
praisng the wild mango {Mangifera indtca). The busy Pasig is choked with long native 

whose sour and fibrous fruit tastes of 

turpentine This same fruit has 
acquired a blending of pleasant flavours 
and has grown sweet and mellow m the 
hands of the fruit-growers 
Hindustan and Malaya claim the 
mango as a native, but the tree is culti- 
vated throughout the tropics and sub- 
tropics The mangoes now grown m 
Florida represent many varieties , they 
weigh from six ounces to more than a 
pound, and varym colour from green 
and 3 ellow to pink and crimson A 
ripe mango is eaten like a melon, and 
the unripe fruit makes dehcious mango 
pie and is used for pickles and preserves, 
it IS m the last connexion that it is best 
known to us The tall tree, 40 to 80 
feet high, with spreading branches and 
large green leaves, makes a beautiful 
shade tree The mango is a member 
of the order Anacardiaceae, and is a 
cousin of the notorious poison ivy and 
the beautiful pepper tree 
Ad a. n grove. Dense mangrove 

, . “-“WISHING MANGO IN FRUIT 

temeisbotoeenthesM and Miuland ar.C'„ SlSS 

The numwous roots of these trees form «*arople W full fnut growing m Brisbane Queensland’ The tree hu 
nets that become choked with mud and vastly improved by cultivation 

CauTitsa at Qucmlard Cert 
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MANILA’S GREAT NEW BRIDGE 
Manila, the capital of the Philippines, stands on the Pasig nrer The old walled 
Spanish city is connected with the new city by the bridge seen in the photograph 
Across the bridge can be seen a part of the new city and its business quarter, with 
warehouses lining the river Here the islands* products are stored ready for export 


MANITOBA 

theatre of green hills which 
stretch round past Cavite (the 
principal coaling station of 
the United States in Asiatic 
waters) to the narrow entrance 
and two fortified islands, 
Cavallo and Corregidor After 
sunset all Manila sits about 
on benches or in carriages in 
the Luneta, the fashionable 
piomenade along the bay 
Manila was a native village 
when the Spaniards took it 
over m 1571 Today it sprawls 
over about twenty square 
miles on both sides of the 
Pasig Its medieval appear- 
ance has been modified by 
the vigorous measures which 
have been taken to improve 
the harbour, streets, samta- 
tion, and water supply There are now an ex- 
cellent school sj^stem and a flounshmg umversity . 


craft, steam-launches, and coasting boats Along 

the stone embanlcments are warehouses where — — »--«wxojotcmtiuua,uuuiiBumgumver8i6y. 
sugai tobacco, copra (dried coconut meat), and Manila has long been subject to earthquakes In 
mountains of brown hemp await transfei to the the serious shock of 1862 many hves were lost 
holds of ocean hneis that lie at anchor outside And great damage was done to buildings and other 
in beautiful Manila Bay, encoded by an amphi- property Its population is about 361,000 

The EMPIRE’S GRANARY in CANADA 

T Jnbroken by htUs or deep valleys, the gram-land regton of Manitoba 
^ stretches for five hundred miles across the heart of Canada~-field after 
field of waving corn, as far as the eye can see 


Manitoba, Can- 
ada The Indians of 
the prairies believed 
that the region now 
included in the pro- 
vince of Mamtoba was 
especially favoured by 
the Great Spirit, and 
that around the “ nar- 
rows ” of Lake Mam- 
toba his voice might 
be heard Therefore 
they called the region 
“ Manito-Waban ” 

(Great Spirit’s Nar- 
rows) The inhabit- 
ants of today agree with the red men in regard- 
ing the province as “ God’s Country,” and for 
proof they point to the broad praines of the 
south-west, covered with fields of gram, uhich 
form one of the world’s greatest gram regions 
On the great farms, most of them from 160 
to 640 acres, teams of four, six or eight horses 
and powerful tractors plough and harrow the 
soil and cut the gram at a great speed 

Occasionally the landscape is bioken by lakes 
or a bit of marsh-land with little ponds of still 


Extent — North to south, y6o miles , east to west, 495 
miles Area, 346,572 square miles, 27,000 of whiiA are 
water Population, about 700,000 
Physical Features —Great praines in south-west and south, 
with broken and hiUy land of the Laurenban country m 
the north and east Higher elevabons, Riding and Ouck 
mountains Lakes Winnipeg, Wmnipegosis, Manitoba, 
and Dauphin, and numerous small lakes Pnnnpal 
nvcrs Red River of the NorUi, Assiniboine, Saskatche- 
wan, and Winnipeg, draining into Lake Winnipeg , Nelson, 
draining Lake Winnipeg into Hudson Bay Churchill and 
Hayes, also emptying into Hudson Bay 
Products — Wheat, oats, barley, lye, potatoes, flax, hay , 
live-stock and dairy produce building matenak (brick, 
cement, stone, gypsum} , lumber , fur and game, fish 
Principal Cr/res —Winnipeg' (capital, 217,000), Brandon, 
St Boniface 


water The largest 
body of water is Lake 
Wnmpeg (area, 8,655 
square u^es), thougli 
it IS nowhere more 
than seventy feet deep 
The province enjoys 
an invigoratmg chm- 
ate, though vanations 
are sudden and of great 
range The winters 
are severe, but the 
springs are early, and 
advance rapidly to 
summer heat An 
April that begins with 
wintry weather may be hot before it is succeeded 
by May The great heat of midsummer causes 
the gram to ripen quickly, and there is little ram 
at harvest time, so that the crops are gathered 
without drefid of wptting Occasional early 
frosts rarely affect the yield 

The soil and chmate are adapted not only to 
producing a great quantity of wheat— as much 
as 45,000,000 bushels a year— but also to 
groiving a fine quahty, so that Mara o a 
hard ” has become the standard for the hignesc 
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giade of wheib sold Cattle 
and pig raising, dairying, and 
bee keeping tire fast bctoming 
more unpoitant 
The noithein pait of Mam 
toba IS too cold for agii 
cultuie, but it IS in thia 
section that the hunter and 
the trapper find the fur-bear 
mg animals — the mink, 
musk-rats, martens, foxes, 
and otheis — hose skins com 
mand such a high price Hei e 
also, and in the western part 
of the province, are numerous 
forests of spruce, w hich make 
lumbering one of the im 
poitant industries Another 
source of wealth which is be 
mg developed is the rich de 
posits of gold and copper, 
zinc, and silver The numerous 
lakes in Mamtoba furmsh 
large catches of excellent 
fish, and m 1935 the quantity 
taken was over 20 miUion 
pounds, valued at £194,000 
These products and the irheat from tlie south 
all find their u ay to Winnipeg, the capital and 
the pimcipal city This is the “ neck of the 
funnel ” foi east and west traffic, and this fact 
has made the city a great railway centre 
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MANITOBA’S PARLIAMENT BUILDINGS 
At Winnipeg, the capital of the province of Manitoba, are the provincial legislative 
buildings, seen above These were completed in 1923, replaang an older building on 
the same site, near the Assinibome river They form an imposing pile in the best 
modern style, and are surrounded by well laid-out grounds 
Pteto Canadian \tttfono2 Ptoa 

The lustorj of Manitoba is the history of the 
Hudson’s Bay and North-West compames and 
of the Canaffian Pacific Railway Until 1870 
the land was owned and the people governed 
by the great fur-trading companj’ The only 

important settle- 
ment m the region 
was the Red River 
Settlement, founded 
m 1812 by the Eail 
of Selkirk Apart 
from the Indians and 
^ half-breeds, most of 

the men were Scots 
In 1870 the Hud- 
son’s Bay Companj 
transferred its nghts, 
on conditions, to the 
recently formed 
Domimon of Canada 
The French metis, or 
half-breeds, feared 
that their language 
and rehgion would 
not be respected, and 
there followed the 
Red River Rebelhon 
The uprising was 
suppressed, but the 
problems which 
caused it have not 
been finally solved 
It was the building 
of the great Canadian 
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J PLOUGHING THE PRAIRIE FOR GRAIN 

« Manitoh. vfhefeTh, "Sure wasIS J a ^heat-growing province 

•one andihere in the year“^l\ 

Pi oto Cunedtan O/ieial \fifi Bureau 
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MANITOBA MANUSCRIPTS 

the fly IS caught on 
their curved barbs 
Then one leg after 
another of the un- 
fortunate captive dis- 
appears m that greedy 
mouth , the body is 
sucked dry, and the 
mantis is back at its 
prayers 

Members of the 
family Mantidae are 
found in Europe and 
in nearly all tiopical 
countries The eggs 
are laid in tough cases 
attached to tings, and 
as soon as the young 
hatch, they start kill- 
ing small insects 
Their life-history is 
THE MANTIS AT ITS ‘PRAYERS’ similar to that of grass- 

The praying mantis is one of the world's worst hypocrites, and its name might well be spelt hoppers and others of 
" preying " Though it is named originally from its habit of bolding its fore-legs m a way that order Orthoufera, 
reminds us of arms bent in prayer, it actually remains like this only to deceive other insects , , nnilpro-n no 

which it seizes in those same legs if they come within reach o 

metamorphosis 

Pacific Railway that changed Mamtobato the Manuscripts, Iixumikated Perhaps the 
prosperous piovince of today The new hne most beautiful of all early works of art in the 
brought thousands of settlers from the older vrestern u orld are the lovely illuminated manu- 

paits of Canada, from the United States, and scripts which were produced “ 
from Europe, mth the result that the population and “ senptoria during the Middle Agra 
leapt from a white population of 1,565 in Some of these have individually become wo^^^^^^ 



1870 to its present total of about 700,000 
Mantis. Perhaps no — 

living creature conceals be- 
hind a pious appearance a 
more bloodthirsty and malig- 
nant disposition than that 
great hypocrite, the "pray- 
ing mantis ” 

With the front part of its 
body raised up m a pnm pose, 
the hind part often remind- 
ing one of the flounce of an 
old-fashioned skirt, and ivitb 
its fore-Iimbs folded up so 
properly beneath its small 
triangular head, the mantis 
does indeed look like an old 
lady at her prayers But con- 
cealed on the inside of those 
arms are sharp cruel spines, 
and that head, cocked now 
to the right, now to the left, 
bolds two large eyes con- 
stantly on the look-out for 
unwary victims 
Perhaps a fly ventures too 
near Suddenly the mantis 
springs , those long scythe- 
shaped arms shoot out, and 


famous, while as a whole they show the highest 
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A BEAUTIFUL MEDIEVAL MANUSCRIPT 

Here is a part of a page from .^abov^^ capital letter 

lath century Observe the lovely httle mimatu VfoA like this was 

BriUth VtiuuKi 
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PAGE FROM THE FAMOUS LUTTRELL PSALTER 
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Few illuminated iranuscrtpts are so interesting as the Luttrell Psalter, which now holds an honoured place as one of our national 

^as done about 1342 for Sir Geoffrey Luttrell, whom you see m the miniature at the 
.L , s honour at a tournament, hts wife handing him his 

helmet and a pennon, while another lady holds his shield On this, as on the trappings of his mount, are the Luttrell arms 





MANUSCRIPTS 

form of art that graced those far-ofF times 
Illumination, as the art itself is called, consisted 
in the ornamentation of the covers and pages 
of the manuscripts, rehgious or otheiwise, 
produced for patrons oi religious houses At 
first, the illumination consisted simply of making 
the capitals and initials more and more com- 
plicated, and illustiating the text inth lovely 
“ mmiatures ” , but gradually the ornament 
spread until the decorations round a single 
initial might occupy the margin of a ivhole 
leaf of vellum, and spread in and out of the 
text as well While brilliant colours were 
used for the decorations — though the actual 
initials themselves often remained in red — gold 
was extensively used for the backgrounds 
Bveiy country of civilized Europe had its 
oun schools of illuminators, mth their own 
particular styles, so that an expert can tell 
at a glance where any manuscript came fi om 
and about when it was executed One of the 
earliest and most remarkable of these schools 
was that which flourished in the Byzantine era 
(see Byzantine Empire), while there was another 
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in Ireland during the 8th and 9tli centuries, 
which produced the art knou n as “ Irish 
Romanesque ” The origin of this school, so 
diffeient from any other and j'et groivmg to 
peifeotion m so isolated a spot, is still something 
of a mystery, but it certainly shou s the influence 
of Spamsh art of that peiiod It is i einarkable 
for the complexity of the decoration, its iichness, 
and the manner in which the whole sheets of 
vellum may be filled with glorious intei tinning 
designs The lettering of this period was also 
very lovely, and a feature of these illuminated 
manuscnpts were the full-page “miniatuies” 
of the Evangelists This Irish school spread, 
via Lmdisfarne, to England, and flourished for 
many years m the monasteries of the north 
The Book of Kells is its greatest masterpiece 
Schools of Illuminatois 
In England, the Winchester school was later 
pre-eminent In this a very different style was 
evolved, the colouis being pale and puie This 
type of ivork is illustrated m pages 1498 and 
1514 In East Anglia, again, another school 
flourished, producing not only very beautiful 
r— ^ manuscripts, but also some of surpassing 
interest, though of less artistic meiit An 
example of this is the famous Luttrell 
; Psalter, which is illustrated with a lovely 
senes of mimatures showing us the whole 
range of the country life of the period 
Spoits and pastunes, nunneis and ous- 
i toms, modes of business— every side of 
t country life is show n m these little mmia 
tuies, and that is w'hy we so often sec 
them, and those from similar w oiks, repro 
dneed in oui school history books, for 
they alone often provide a clue ns to how 
our ancestors lived m the late Middle Ages 
In Fiance, in Flanders, and in Italy 
there w ere many notable schools of illmnin 
ators, each W'lth its paiticular style 
France, especially, lias produced some 
truly lovely woiks, principally the out 
come of the great age of Gothic art, and 
done during the ISth-lStli centuries Eatli 
figure, illuminated m fine colouis against 
a background of gold leaf, is iiamed in a 
design sunilai to that of the stonewoik 
bin 1 ounding a Gothic chui th w indo« 

A further fcatuie of these niaiiusnijils 
IS the inclusion in the nicUgms of ueiut 
beasts and monsters of ab so'ts , t ics 
aie known as "dioUeiies Tlie art oi 
illumination declined in the ICth centurj- 
with the coming of printing 
Maple. The membeisol tlnsgionpof 


CANADA’S TREE IN BRITAIN tiees,co]upitsingthegeims^crr,nieamo 
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MAKING MAPLE SUGAR IN A NORTH AMERICAN FOREST 


'n the maple forests when the sap is running, the great fire is nerer let out night or day as long as the season lasts Somebody 
(S always cutting wood to feed it , somebody is busy most of th. time gathering m the sap , somebody is required to watch the 
kettles to see that they do not boil over and to fill them It is not the boy, howerer , be is too busy I 


most popular of all tr es for town planting So 
wonderful are the maples’ tints that many 
people tiavel to Canada especially to see them 
in the “ fall,” as the autumn is called The 
tuo species most often seen in Britain are the 
sycamore, or great maple, A pseudoplatams 
{see Sycamore) and the field maple {A campes 
tits) The latter, known by its soft, woolly 
leaves, lobed like those of all maples, is never 
a large tree, and is most common in the hedge 
low Also grown here are the Norway maple 
[A phtamides) and the ash leaved maple or 
bo\ eider {A negundo) 

The chief of the family in Noith America 
IS the sugar maple [A sacchanan), which not 
only j lelds maple sugar, but also produces 
the finest wood for fiirmture of any member 
of this family Other common American species 
are the sihei maple {A saccharimim), whose 
branches aie long and drooping, the red, 
scailet, or swamp maple (A iub]iim), whose 
mtumn coloui is especnllj w onderful , and 
the lo\elv Japanese maples, with their deeplj- 
cut, dehcite lenes Canada has adopted the 
imple leaf ns its national emblem, and its song 
is entitled " The M iplc Leaf For Evei ” 

The sugar inajilc also has fine w ood foi manii 
factuimg pill poses, tough, hird, and close 
grimed, it is wadeh used for high grade luiiii- 
tiiio and intoiior jomeii work Gnarled suaar 
mapks cnlkd "bird’s e\c ’ or "curlj ” maple, 
aie cut foi leneera for furniture 


Although all of the maples have sweet sap, 
thesugar oi rock maple is the source of practically 
all the maple syrup and sugar that is marketed 
Sugar production, however, is commercially 
important only in the north-eastern Umted States 
and the neighbouring parts of Canada, because 
the weather in the spring must be alternately 
freezing and thawing for a good run of sap 
Continued cold or waim weather halts the sap 
flow Sugar maples grow slowly, and thej' are 
seldom good sap producers before they are 40 
years old They yield the greatest amount after 
they are 80 The sap begins to run in very 
eaily spring and flows about three weeks 
Each tree produces, on the average, about 10 
gallons of sap Boiled dow n, this yields about 
a quart of syrup, or tw o pounds of sugar 
How We Get Maple Sugar 
So as soon as the season begins, w orkers are 
in among the maple trees, for to lose even a 
daj or two of the run is costly, and the fiist 
few da\s ■\ield the sweetest sap For three or 
four weeks, while the nights are cleai and cold 
and the dajs bright and waim, the men will 
work out in the sugar camp from earh inormno 
until the sun goes dow n - e 

The tapping is done cirefiilh 'o as not to 
injure the tree Each ^ea^ it is tapped in a 
diffeient place, so that in the summer the bark 
can grow o\er and heal the slight wound 
Before drilling the hole for tapping the men 
Mgoioiwh brush down the tnink to leinove 
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the dirt and loose bark , then, with a brace 
and bit, a hole is drilled about three-eighths of 
an inch in diameter, slanting up into the tree 
Into the hole a spout, sometimes called a 
“spile,” IS diiven Each spout has a hook 
from which the sap bucket hangs, but in some 
modern groves a system of pipe lines made of 
tin tubing has replaced the buckets 
Sap IS made into syrup by boding out the 
excess water, and this is done at the camp 
The sap is poured into huge iron kettles and 
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ladled from one kettle to another untd, m the 
end one, it is thick enough for syrup To make 
maple sugar, the syrup is boded down until 
it “ sugars ” In the larger groves, which may 
have as many as 2,000 trees, no boding is done 
at camp, but the whole process is more mdus- 
triahzed Once ready, the syrup is canned 
quickly, so that it wdl not become sour by bac- 
teria groivth Or, if it is to be made into sugar, 
it IS put into tin or wooden moulds and packed 
carefoUy for shipment 


PUTTING the GLOBE on PAPER 

does not realize, until one tries, how impossible it is to represent around 
^object on a flat surface. This is the chief difficulty in map-making, and 
here we learn how it ts overcome in practice. 


Maps. It is comparatively easy to show the surface The accompanying diagrams (Pigs 2 

earth’s surface on a globe, but it is difficult to and 3) show how a conic projection is made 

do so on the flat surface of a map You will Such a projection is easdy recogmzable by the 

see why if you cut the skin of an orange mto fact that the meridians are all straight hnes 

half-sepaiated strips and remove them as a diverging from a common centre, and the 

parallels are arcs of concentric circles In 
what IS called a “ polycomc ” projection the 
meridians, however, aie slightly curved, and 



Fig I The “ orange peel ” problem 
The nearest to a flat surface you could get by peeling off the 
surface of a geography globe would be a shape something 
like this, as you can find out by trying it on an orange 

Single piece The result, when flattened out, 
vill resemble the drawing m Fig 1 Every 
boy discovers this diflSculty of adjustmg a flat 
surface to a sphere 'when he tries to 
covei a ball with a piece of leather , 
it can only be done by cutting the 
leather into specially shaped pieces 
and seinng them together 
But it ts possible to 
cover the surface of a 
“ cone ” with a continuous 
piece of paper, or other 
material, and make it he 
flat One way of “ pro- 
jecting ” maps, therefore, 

IS to imagine the earth 
composed of two cones 
uutb the Equator as their 
common base In this 
way we prepare what is 
called a “conic projec- 
tion,” which IS fairly satis- 
factory for single states 
and countries, and other 
small sections of the globe s 




Fig 2 How a conic projection is made 


Fig 3 The completed conic projection 


the parallels ai e not always 
concentric arcs This is 
because a separate cone is 
used for each parallel 
Imagine a cone of paper 
fitted over the top of a 
globe touching the surface 
at, say, the 40th parallel 
of north latitude, as m 
-pig 2 , this is then 
the “standard ’’parallel 
Meiidians are drawn at 
equal intervals on the 
paper as straight hnes 
from the apes of 
to its base, and from 
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above the parallels appear 
as concentric circles drawn mtb 
the apes as a centre 
When the paper cone is un- 
rolled it appeals as in Fig 3 
In conic projections the scale 
along every meridian and along 
the standard parallel is correct , 
but north and south of the stan- 
dard parallel, latitude and longi- 
tude are progressively distorted 
This defect makes these projec- 
tions useless as saihng charts 

For showing the whole surface 
of the globe on a single map, 
what IS called “ Mercator’s pro- 
jection ” (after its ongmator 
the Fleming, Gerard Mercator, 

1612-94) IS frequently used In 
making this projection the globe 
IS imagined as enclosed in a 
paper cylinder (Fig 4) If the 
cylinder w ere of the same height 
as the globe, the east-and-west 
distances near the poles would 
be enormously exaggerated while the north-and- 
south distances would he practically correct 

To remedy this distortion of shape, a cor- 
responding distortion north and south is m- 
troduced Projection lines are drawn from the 
centre of the globe at regular intervals of lati- 
tude and continued until they meet the surface 
of the cylinder 

Thus the distance between the 60th and 75th 
parallels of latitude becomes enormously greater 
than that between the Equator and the 15th 
parallel, and the poles cannot be shown at 
all on these maps Fig 4 explams how the 
Mercator’s projection is formed, and Fig 6 
what it looks like when it is completed In 
spite of its great exaggeration of areas towards 



the top and bottom of the map, 
this projection is very useful, 
especially for sailing charts 
All meridians and parallels are 
straight lines crossing at right 
angles, and a compass course 
between any tw'o points is the 
straight Ime connecting them 
There are many other types 
of map projections, but these 
are among the simplest No 
map, it should be remembered, 
can ever represent the surface 
of the earth as accurately as a 
globe If you examine a map 
on a come projection, and then 
one of the same area on a 
Mercator’s projection, you wull 
see a great difference in apparent 
size and shape And yet each 
is an accurate representation 
according to its system of pro- 
jection Without projections 
we could nob have the world 
mapped in a convement atlas 
Maps which show the character of +he suiface 
of the ground are of several kinds, known as 
' rehef ” maps, ‘ topographic ” maps, ‘ con- 
tour ” maps, etc An example of a contour 
map IS given in Fig 6 Such maps show the 
detail of the earth’s surface by indicating with 
'‘ontour lines where planes of regularly increasing 


Mercator s principle 
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Contour map if a caast-line 



Fig 7 Profile sketch from contour map 

altitude would strike the surface of the ground 
In tins case the planes are 20 feet ajiart Lines 
very close together indicate a si arp rise In 
Fig 7 we see how a profile sketch can be made 
from the contour map in Fig 6 
The earhest-know n maps w ere designed either 
to guide travellers or to illustrate contemporary 
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MAPS 


Sf.t2S"a« ttuZto Tr “f -d piao. 

be those on Babylonmn clay tablete, now m f,oJ" “d Astinguished 


the British Museum These date from about 
the year 2300 B c — over 4,000 years ago • 
As men journeyed over 
more and more of the 
earth, so their maps became 
laiger and moie accurate 
Those of the Egyptian 
geographer Ptolemy (c 
A D 150) aie extraordin 
arily good considering the 
period in ivhich he lived 
But his ideas of a spherical 
earth were eventually dis 
carded, and cartographeis 
represented the world on 
“ wheel maps,” with Jeru 
Salem or some similar city 
as the supposed centre of 
the world 

Today it may be said that 
practically every quarter of 
the globe is mapped in 
detail The official organ- 
ization for map- r 
making in Great ’ 

Britain is the Ord f 
nance Survey, which . 
is constantly at work 
charting the country 
and revising old 
maps The scale 
of maps published 
vanes considerably, 
but one inch to the 
mile maj be quoted 
as a popular map 
This scale, also given 
as 1 63,360, means 
that one inch on the 
map repiesents one 
mile on the actual 
surface of the earth 
An atlas often 
gives various special 
maps, such as those 
illustiatmg rainfall, 
tempeiatme, relig- 
ions of the world, 
races, density of pop- 
ulation, languages, 
communications and 
industiies In ad- 
dition, it is usual to 
provide both physi- 
cal and political 
maps of eveiy land 
Motoiingmapsaie 
leally a specialized 



MAP MADE FROM AERIAL PHOTOGRAPHS 
The photographic map shown in the lower illustration was pieced 
together from photographs taken by the Air Operating Co during a 
survey of Iraq Remarkable though the mosaic is, it is far from 
clear For this reason the line map seen at the top is prepared from if, 
showing all the essentials 


fiom one another The student of ma^Sng 
should acquaint himself with the standard 
symbols and abbreviations used on maps, 
there is usually a key or 
leference panel to these, 
and also a compass beaimg 
The Ordnance Survey 
has recently enlisted the 
valuable aid of the aeio 
plane in revising the map 
of Biitain From an air 
survey ’plane, uith its 
exceptional mobihty and 
all-embracing scope, the 
cameiaman can take tvo 
types of photograph — the 
vertical and the obhque 
The foimer is used for 
laige scales, and the latter 
frequently for small scales 
over flat ground The area 
IS covered m a senes of 
“strip” flights, and the 
exposures aie pieced to- 
gether in mosaic 
(See illustration) 

Marat, Jean 
Paul (1744-1793) 
Notorious for his 
violent character 
and on account of 
the dramatic natuie 
of his death— he was 
murdered in his bath 
by Charlotte Corday 
— ^Marat has gone 
down in history as 
one of the famous, 
or infamous, leadeis 
of the French Revo- 
lution of 1789 
He began hfe as 
a doctor of medicine, 
but later tiansfeiied 
his energies to poli- 
tics and jouinalism 
When the thundei 
clouds of the reso- 
lution weie gathei- 
mg, Marat was one 
of the fiercest of the 
f ■ ! /> demagogues u ho 

/ their appeals to class 
^ hatied moused the 
most noJent passion'’ 
of tlip mob and 
ultimately bi ought 
about the “Reign 
of Terroi ” 
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MARATHON 

After his assassination, July 13, 1793, he was 
buried mth kingly pomp, and his bust replaced 
figures of the Virgin m the streets In 1795 
his remains were placed in the Pantheon, but 
four months later they were turned out again 
” Such,” as Thiers says, “ is the instabihty of 
revolutions ” (See illustration 1 1 page 1756) 
Marathon. (Pron ma'-m-thon) On the 
little plain of Marathon, in Greece, about 
twenty-five miles north-east of Athens, may 
be seen a great mound nearly fifty feet high 
Beneath it he the remains of 192 gallant 
Athemans who gave their lives, 2,400 years 
ago (490 B 0 ), to preserve their city and ail 
Greece from conquest by the Persian hordes of 
Darius the Great 

The mound, raised by their grateful fellow- 
citizens to receive their bodies and commemorate 
their heroism, was 
excavated in 1890, 
and the sacred rebcs 
were brought to hght 
for the first time smce 
the day of their glori- 
ous victoiy (For the 
story of the battle 
see Persian Wars) 

The famous “ Mara- 
thon Race” (covering 
26 miles and 385 
yards, the distance 
from Marathon to 
Athens) was founded 
in Greece in honour 
of the runner Pheidip 
pides, who brought 
new s of the victory to 
Athens, and died 
shouting, “ Rejoice • 

We conquer i ” A 
marathon race forms 
part of the Enghsh 
Amateur Athletic 
Association cham- 
pionships, and has 
been one of the classic 
events of the modern 
Oljmipic Games , it is 
still run o\er the same distance 
Marble. W e ow e most of our supply of the 
beautiful crj'stalhne rock called marble to 
countless millions of tinv sea ammah, whose 
mineral remains haie been pressed together 
into this form Limestone (qv) la formed m the 
same wa> , indeed, marble is mereh lime 
stone which has been altered, or "metimor 
phosed,” b^ the action of heat and piessme 
The coloui of maiblc depends on the pnnta 
of tlic limestone liom which it is mule II 
considerable quantities of mateinls othei than 
caUimii caibonntc oi magneMiiin caibonate aio 


MARBLE 

present the colour vanes according to the 
nature and distribution of these impurities in 
the rock Pure marble is white, but impurities 
may make it red, brown, yellow, black, etc , 
or, if the impurities are irregularly distributed, 
it may be mottled, or beautifully veined 
Onyx marble (which must not be confused with 
true onyx, a vanety of agate) is formed by the 
precipitation of calcium carbonate from solu- 
tion, usually from the waters of springs, its 
colours including white, yellow, and green 
Marble has always been a favouiite material 
nith sculptors and architects because of its 
beauty The exquisite statues of the Greeks 
were made chiefly from the so-called Pentehc 
marble, from the quarries on Mount Penteheus 
m Attica The Elgin Marbles m the British 
Museum were carved from this fine stone 



MOUNTAIN SOURCE OF ITALY’S MARBLE 
Some of the most famous of the world s marble quarries are those of Carrara in the Apennme- 
Italy The quarries have been worked almost continuously since the days of the Roman Empire, 
and Carrara marble has been used for buildings and statues all over the world This photograph 
shows the Ravaccione railway station which lies at the base of the famous quarries 

The beautiful Venus de’ Aledici in the Loumc 
at Pans was made from the Parian marble 
quarried on the island of Paros, m the Aegean 
The marble most used by sculptors still 
comes from the famous quarries of Caiiira 
in northern Italy, which furnished the matenal 
for the Pantheon at Rome 

Mirble is used foi monuments, bnildinas, 
•statues and foi mam othci pin poses Since it 
insists file bettei than gi mite, it is much used in 
firepioof buildings In clij climates and when 
sheltered fiom lam, it is vcij dunble but 
otherwise the surface is hable to cnimble 



MARCONI 


The MAN who MASTERED WIRELESS 

U/’e owe moie to Marconi than we realize, foi not only has hts work on wire- 
less brought entertainment and education into our homes, but it has made 
the sea safe and thut increased trade 


Marco'ni, Guglielmo (1874-1937) In a 
dustj' little room of an old Ne^id'ound- 
land barracks, on December 12, 1901, Guglielmo 
Marconi sat among some queei -looking instru- 
ments, his e 3 'es sparkling, nerves taut, a tele- 
phone headpiece clamped to his eais Outside 
a violent North Atlantic stoim whipped the sea 
into huge waves Several men stood by watching 
Marconi They had faith in him, even though 
his purpose seemed fantasticaUy impossible 
He was trying to receive a telegraphic signal 
out of thin air fiom across the Atlantic 
Ever^'one was tense, silent For a time 
nothmg happened Then suddenly there came 
a sharp tap Marcom raised his hand, hstened 
a moment, then handed the headphones to his 
assistants for them also to hear the distmot 
ohcks of the letter “ S ” These signals were 
being sent from Poldhu on the Coimsh coast, 
2,000 miles away Wireless coramumcation 
across an ocean uas an accomphsbed fact 












The inventor was happy, but not surprised 
The marv^ellous accomphshment was merely 
the fulfilment of theories he had held since 
1895, w'hen he began experiments in methods 
of sending and receiving the electrical impulses 
knowTi as Hertzian w'aves These theones were 
not entirely neiv Other men, like Hertz and 
Gerk-Maxwell, had laid their foundations 
Marcom w'as born near Bologna, Italy, the son 
of an Italian country gentleman and an lush 
mother Tall, fair-skmned, blue-eyed, he was 
British in appearance, but in manner Italian 
He W'as educated m both Itahan and English 
schools, gaimng his scientific trairang at Leg- 
horn and Bologna Even as a small boy he was 
keenly mterested m electricity 
At Bologna he watched eagerly the experi- 
ments of Prof Righi with electro-magnetic 
W'aves and w'ent on to make some investigations 
of his ow'n In 1895 he set to w'ork in earnest 
He substituted a vertical wme for the Heitzian 
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MARCONI 

form of resonator, improved the Branly coherer 
which he used as a detector, and invented an 
electric tapping device With this apparatus he 
could send messages more than a mile The 
next year he vent to England and took out a 
patent — the first ever granted for a practical 
system of uiieless telegraphy In 1S97 a com- 
pany w asformed toexploitv ireless commercially 
By constant and patient work he continued 
to invent and improve the basic devices, sending 
messages farther and farther In 1910 he was 
able to receive signals at Buenos Aires from 
Chfden, Ireland, and in 1918 sent a message 
from England to Australia When Sir Ambrose 
Fleming invented the 
thermionic valve and 
made mreless telephony 
possible, broadcasting 
was successfully estab- 
hshed and wireless com- 
mumcation made fami- 
har to everyone 

One of the first prac- 
tical applications of wire- 
less came in 1898, when 
Marcom followed the 
Kingstown Regatta races 
m a tug and flashed the 
results to a Dublin paper 
As early as 1904 
Marcom had established 
a ships’ news service, 
which has grown so 
much that today ships 
thousands of miles out 
at sea receive bulletins 
of what IS happemng 
on shore almost as soon 
as it occurs, and pass- 
engers may receive and 
send personal messages 
or may even speak 
directly to persons on 
shore by radio telephone 
In 1916 Marcom began extensive experiments 
to confine wireless impulses to a directed path, 
instead of letting them spread m all directions, 
as in ordinary broadcasting By using a 
parabolic reflector behind the antenna, Marcom 
and his engmeers were able to focus short ware- 
less waves as a beam, and to send them in one 
direction only " Beam transmission,” per 
feoted in 1922, is now employed by most world- 
wide wireless communication systems Marcom 
sponsored and developed many special applica- 
tions of his beam system Among his mventions 
to help to save hves at sea is a beam hghthouse 
that can direct signals to give ships their shore 
beanng m a fog In 1934 he successfully 
demonstrated transmitter eqmpment that makes 
bhnd navigation of ships possible 





MARCUS 

Ho applied wireless waves less than one 
metre long to a wareless telephone for commum- 
cating over moderate distances In 1932 this 
system was adopted for telephonic communica- 
tion between Vatican City and the Palace of the 
Pope near Rome 

Marcom was awarded the Nobel Prize for 
physics in 1909 The same year the King of 
Italy nominated him a member of the Italian 
Senate A motor accident cost Marconi the 
use of Ins right eye in 1912, but he did not let 
this handicap inteifere with Ins work or his 
favourite sports of yachting, motoring, cycling, 
and hunting He served in both the Itahan 

army and navy dunng 

the World War In 1919 
I he was appointed pleni- 
! potentiary delegate to 
I the Pans Peace Confer- 
ence In 1929 he was 
created a marchese 
(mai quis) He died July 
20, 1937 

^ Marcus Aurelius 
Antoninus, PlOhan 
Emperok (a d 121-180) 
In the second century 
of our era the peace 
and happiness of the 
civilized world depend- 
ed largely upon whoever 
happened to be the 
Roman emperor He 
ruled Rome and Borne 
ruled the world But 
the ruler of Rome had 
a task of appalling diffi- 
culty Generations of 
ease and luxury had 
made the patricians 
flabby and selfish The 
middle class was rapidly 
bemg reduced to slavery 
and despair Germamc 
pressing at the borders, and 




MARCONI’S GREAT EXPERIMENT 

This picture shows the barracks at St John s, Newfoundland, 
where, in December, 1901, Marcom erected his kite-flown 
aerial This was the aen^ that picked up the first wireless 
signal, the letter S in Morse code, to be sent across the Atlantic 
Courtesif ilarconi II irelet# Telegraph Co Ltd 


barbanans w ere 
few Romans seemed wiUing to fight m defence 
of their country The armies themselves were 
recruited largely from barbarians These w ere 
the conditions which Marcus Aurelius faced 
when he became emperor m a d 161 
Marcus bad been marked for this task almost 
from birth It was usual at that time for 
Roman emperors who lacked sons to adopt 
kinsmen as their successors and tram them for 
imperial duties Marcus was adopted and 
educated by his uncle, who later became the 
Emperor Antomnus Pius , and when Antomnus 
died, Marcus succeeded him Marcus Aurehus 
had been trained in the Greek Stoic philosophy, 
and followed it throughout his life Although 
the wealth of the Mediterranean world was at 
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MARCUS AURELIUS 

his disposal, he chose to dress plainly, hve 
fiiigally, and work from eaily morning to imd- 
lught “ Blot out vain pomp , quench appetite , 
keep leason undei its own control," was his 
ad nee to all Romans 

He placed the good of society befoie his own 
individual comfoit “ What is not good for the 
suaini IS not good foi the bee,” he wrote He 
put good government into effect, hmited the 
gladiatorial games, and passed laws benefiting 
Slaves, heirs, v omen, and childien This pagan 
emperor, by the nobility of his principles, at- 
tained something like the loftiness of Christian- 
ity but he persecuted the Christians them- 
selves, for feai they would destroy the state 
Though he loved peace, he was a good warrior 
and thioughout his life succeeded m defending 
the bordei provinces against invasion 

In his few spare moments, whether between 
battles 01 in the noisy amphitheatre, he jotted 
doun in Greek the rules that guided lus own 
conduct The resulting volume of ‘ Medita- 
tions " is one of the world’s great books of 
wisdom Worn out by war and the burdens of 
state, he died in March of a n 180 
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MARGARINE 

Margarine. A puze v as offeied by the 
Ficnch government at the time of the Fraiieo- 
Piussidii Wai to anyone uho could produo i a 
good substitute for buttei The pnze was won 
by Mege-Mouries, a French chemist, who 
originated a process for making a product from 
beef fat called margarine, or oleo-margarine 
This proved to be a good substitute, for it had 
the appeal ance of buttei, contained similar 
amounts of fat and other food elements, though 
lacking certain factors since discovered, and 
was cheaper than good butter and more whole- 
some than poor grades It uas a leal boon 
to the peasant class, and its use spiead lapidly 
in the countiies of Bmope 
Since those pioneer days the manufacture 
of margarine has developed into one of the 
largest of our food industiies Research directed 
towards the improvement of its nutritional 
value, appearance and flavour, has so trans- 
formed margarine that in the eighth (1936) 
edition of then " Pood and the Principles of 
Dietetics,” Dr Hutchison and Professor Mot- 
ram \mte ‘ Margarine is now made only Irom 
fats, and the pioeesses to which it is 
subjected m manufacture insine its 
fmthei puiifieafion As the flavour of 
the best vaiiety is equal to that of an 
aveiage specimen of butter, and as it 
has the advantage of being very much 
cheaper, there is every reason to wish 
that the prejudice against it should 
quickly disappear, and that it should 
be welcomed as an admirable and cheap 
substitute for a ratliei expensive, but 
necessary food ’ 

The oils and fats which furnish the 
basis of the industry are laigely of 
vegetable oiigm This was made pos- 
sible by the discovery of a process for 
intioducmg hydrogen into them, theie- 
by raising their inelting-jioint as mth- 
out such processing they u ould lemain 
liquid at ordinary tempeiatures Ground 
nuts, coconuts (copia), palm keinels, 
soya beans, and other oil-bearmg fruits 
are used m vast quantities They are 
eiushed between rollers, and the oils 
are extracted and lefined to a point ol 
absolute purity Millc is the othei 
majoi rau matei lal It is pasteurize . 
then inoculated vith a stendardized 
cultuie of the lactic feiment, and Kept 
under carefully-controlled condition 
so that the butter atoma mar dei elop 
The refined oils and fats aie blended 

andclnuncduiththecondition^^^^^^^^^^ 


MARCUS AURELIUS IN TRIUMPH lesult is a cieam-like emuiw«“ 

^ r,S: Sw. T. to "-na !»«es ov® ft ,* 
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and give consistencj to the 
texture of the product Salt 
(in proportions varjnng ac- 
cording to the preference 
of customers) is added, and 
the marganne is readj for 
the weighing and paebng 
machines Throughout this 
sequence of processes the 
product in the modern fac- 
tory IS not touched by hand 
In the best brands of mar- 
garine today are incorpoi- 
atedthe fat-soluble \ itamins 
A and D This giics mar- 
garine an equal vitamin value 
w ith butter , indeed, mar- 
garine has the advantage 
that its vitamin content is 




HOW MARGARINE IS MIXED 

The majont} of margannes are made from vegetable oils, expressed from copra, soya 
beans, etc , and mixed with milk In the upper picture here the mixture is being kneaded 
by a machine which gives it its proper consistency From the ' kneader the mixture 
passes to the multiplexing ' machine (lower) from which it emerges in solid slabs 


kept constant throughout 
the ^ear and does not tar}' inth the seasons 
Maria Theresa, Ejiphess (1717-1780) 
Difficulties surrounded Maria Theresa when, 
in 1740, at the age of 23, she was proclaimed 
Archduchess of Austria and Queen of Bohemia 
md Hungart' The }Oung and beautiful but 
inexperienced queen w as surrounded by a cu ele 
of enemies The unscrupulous Frederick the 
Great of Piussia took advantage of her youth 
and sex to seize the rich province of iSilesia 
The “ Pragmatic Sanction,” b} which her father 
Chcules "tT had sought to change the Hapsbuig 
rule of succession to peimit the rule of a woman, 
was flouted Bavana and Saxonv claimed 
Austiia’s lands wath France’s suppoi t, and Spain 
threatene 1 her Italian provinces The result was 
the war of the Austrian Succession (1740-1748) 


CotirU*u of fen der Berght d Jurotn* Ltd 

Prussia and to give up some ot hei Italian 
possessions to Spain, but retained the rest of 
her lands Meanwhile her husband had been 
elected Emperoi as Francis I 
The loss of her possessions hurt Maria Theresa , 
and she set herself industriously to w in France 
from its 200 } ears’ enmit\ to Austria, in order 
that she might recover them An alliance with 
France was brought about m 1756 by her clever 
ministei, Kaumtz This she sealed later (1770) 
b} the marriage of one of lier 11 daughters, 
ilarie Antomette, to the dauphin of Fiance 
Great Bntain at this time decided to abandon 
her old Austiiaii alliance, and formed a new one 
with Prussia When, theiefore, the “third 
Silesian wai ” broke out in 1756— this 
broadened mto a wai between England and 
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MARIA THERESA APPEALS TO THE HUNGARIANS 
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MARIE 

France — ^Mana Theresa found herself, in spite 
of an alliance with Russia and the desperate 
straits to uhich Frederick uas reduced, still 
quite unable to force Prussia to loosen its clutch 
upon Silesia 

Marie Antoinette. (Pron ma-re-ahn- 
tvrah-net') (1755 1793) Qdeen or Fkance 
Somewhere about noon on October 16, 1793, a 



MARIE ANTOINETTE 

the tragic queen gi Louis XVI of France who, with her 
husband met death on the guillotine in the French Regolution, 
IS here seen portrayed by Le Bran with her three children 
Her extravagance, though stories of it were exaggerated, 
helped to bring about the Revolution 

VerjnlJlM Uuyeum photn Uan«eU 

cart rumbled slowly through the Pans streets 
amid the ho\tIs and jeers of the populace In it 
sat a u Oman m a ragged white dress with hands 
bound behind her, yet mth traces of majesty 
m her stneken bearing and of beauty in her 
wasted face At the Place de la Revolution the 
victim ahghted, then mounted the steps of the 
scaffold, and lay her prematurely-whitened head 
beneath the kmfe of the guiUotme Such was 
the end of a great empress's daughter, once the 
gayest and most beautiful princess m Europe 
Mane Antoinette, fourth daughter of Maria 
Theresa of Austria, was mamed at fifteen to 
Louis XVI of France, then dauphm or heir 
to the throne A frolicsome, reckless, extra- 
vagant child, she shocked the more sober 
members of the French court by her disregard 
of etiquette When she became queen (1774), 
her open favouring of Austrian interests and 
her enmity towards the statesmen Tuigot and 
Neoker aroused distrust When the French 
Revolution broke out in 1789 the people came 


marigold 

to think that their misenes were in part caused 
by the extravagances of " the Austnan woman ” 
Meanwhile she had become an obstinate 
woman who forced the king mto a reactionary 
pohey A believer in absolutism, she disliked 
even liberal monarchists hke Lafayette and 
Mirabcau, and utterly faded to understand the 
troublous times into which she was flung 
The monarchy’s last hope of inse counsel died 
with Mirabeau’s death m 1791 Less than three 
months later Louis XVI was persuaded to 
repudiate the leforms he had promised to accept, 
and attempted to escape with his famdy from 
France with a view to war They were cap- 
tured and brought back to a darkening fate 
In August, 1792, charges of treachery m the 
war with Austria led a revolutionary mob to 
storm the Tudenes palace seize the royal 
famdy, and thrust them, pnsoners, into the 
Temple From there the king was led in 
December to trial, and m January to execution 
The queen was taken m August, 1793, to the 
prison of the Conciergerie, where common 
enmmals were confined Amid insults and 
brutality she bore herself with digmty and 
patience, but was convicted of treason, and her 
execution by the gudlotme followed 
Marigold. In the Middle Ages vanous 
golden-yellow blossoms that grew m profusion 
throughout southern Europe were dedicated 
to the Virgin Mary and called " Mary’s gold ” 
or mangolds From those developed our own 
mangold, the sturdy old-fashioned flower which 
was the dehght of our grandmothers A 
native of the Mediterranean region, it has been 



MARIGOLDS IN THE CORN 
One of the worst weeds of the cornfield is the marigold, whose 
yellow daiqr-hke flowers are in flower during the summer 
months Here you see a crop of oats in which there 
almost as great a growth of mangolds as of the cereal itself 
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MARIGOLD 

cultivated foi ovei 300 years, and now blooms 
111 oui gardens fiom midsummer until the 
cuituinn fiosts Its laige yellow oi oiangc blos- 
soms liave a stiong though not unplcasdiit odoui 
riie mangold cuiIs up its lays at sunset, 
and in the caily moimng the deivdiops nestle 
in the folded petals Hence Shakespeaie speaks 
of ‘ the mangold that goes to bed wi’ the sun. 


MARINE 

und with him uses weeping ” The coinmon 
wi d corn mangold ” is often a nuisance as a 
weed, so that English farmers call these plants 
bothei ems ” 

These floueis are all of them members of 
the oidGiCompositae, havmg both ray and tube 
Diets (S^ Floweis) The name of the common 
species IS Calendula officinalis 


A WONDERLAND beneath the WAVES 

a new Id full ufifu uud colour mouy 
thousands of feet beneath the sea>s surface From their descriptions of 
what they have seen a vivid picture of it can be painted 


1 ^- 



IV^arine Life. Neaily three-quarteis 
of the surface of our globe is covered by 
the sea So vast is the area of the ocean 

- -- r — , that even the great 

, ' ^ continents of the earth 

I < are but islands in its 

! midst Even so, its 

F ' ' area — the Pacific Ocean 

I alone coveis some 

64,000,000 square miles 
, — ^represents but a 
j fraction of its vastness 
c ' But it IS when one eon 
i** templates the mighty 
volume of salt water 
^ •' esented by the great 

valleys and depressions 

' — A * which it fills in the 

Beadlet Sea-Anemone globe-in 

places more than 5 miles m depth— -that the 
human mind is staggeied by the immensity 
of the great salt seas 

Wondeiful is the sea vith its tides and waves 
and currents, its placid calms and temble 
storms, its rocks and i eefs, its icebergs and water- 
spouts But a thousand times more wonderful is 
its teeming and varied life under the surface 
Theie are many great “ uhknomi continents ’ 
still remaining to be explored in the vast aieas 
of the mighty deep , but incomplete as oui knoii - 
ledge of the sea and its mhabitants is at piesent, 
we do know enough to convince us that the 
forms of hfe in the sea aie as varied and as 
wondeiful as the infimte and diveise species of 
animal and vegetable life on the dry land 
Not only has every sea its distinctive inhabi- 
tants, but in all but the shallowest w^aters each 
stratum of depth is like a storey of a house, mth 
a different v orld of creatures on each floor i 
On the ocean bed there is as vaiied a salt- 
water vegetation as can be found in the terres- 
tiial forests of all the lands of the earth 
And in the same way as our v oods and forests 
shelter and support millions of inhabitants of 
thousands of species of ammal life, so amid the 
thickets and jungles of the sea-floor, and floatmg 
and svimnung m the wateis above it, are in- 


conceivable myriads of creatures which are the 
successors of similar animals and fishes that have 
populated these same \\ aters since the beginning 
of life — ^for, according to most theories, it is m 
the sea that hfe began, bilhons of years ago 
These livmg creatures of the sea are of every 
size and shape, varying in structure, in coloui, 
and in habits of hfe just as ividely as do the 
insects and animals of the dry land Hundreds 
of living creatures, so tiny that a single drop of 
salt water may contain thousands of them, have 
been identified by scientists ivith the aid of the 
microscope, and everj' part of the sea from pole 
to pole, and from the surface to 30,000 feet and 
deeper, is teeming with these minute forms of hfe 
Some idea of the inconceivable numbers of the 
lowest forms of life in the ocean, and then use 
in Nature through the ages, can be obtained when 
one beais in mind that such enormous depths of 
chalk as now underlie the south of England and 
elsewhere, as well as the oldei and harder lime- 
stones, ivere built up by the depositing on the 
bottom of the sea of the shells and debris of 
nucioscopic creatuies that lived in fai-back ages 
Similar deposits are being built up in our own 
time on the bed of some of the oceans by the 



r A Boitidt 

TINY SHELLS FROM OCEAN OOZE 
At the bottom of the deeper seas, there :s a deep layer of 
coze, the debris of centuries of life from the witers abo\e 
Here is a sample of this ooze, consisting of innumerable tiny 
shells— these are very highly magnified— of the mmut 
creatures called Foraminifera 
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AN ARTIST ON THE SEA FLOOR 




*>' •* \j'' ^fih& - 

■ M - V. mcJ#cjKLn> 


KEY TO COLODK PLATI 


Y^VER the dooi ol 
his Tahiti house a 
bronze pJate informed 
the passer by that EJie 
Chevorlange Tias a 
‘ Painter of Fishes ’ In 
the pursuit of this unusual 
profession he visited nianj 
of the other South Sea 
islands among them the 
Tuamotu or Paumotu 
AichipeJago to the east 
i\here the mateiial for the 
painting ovei 'eaf was 
gathered 

The picture sliovis the 
artist ^\aIklng among the 
coial foimations near 
shore, lead soled shoes on 
his feet to keep him on the 
bottom, a pair of pearl 
diver’s uaterproof goggles 
over his eyes, a clothes 
peg to prevent him horn 
i'auing in nater through 
his nose, and in bis mouth 


the end of a long rubber 
air-tube leading to a float on the surface Recause he breathes in and out 
through the same tube, u bich thus aceimnilates carbon diovide, he cannot 
stay doun more than 20 or 25 mmutes at a time But this is long enougli 
to make sketches and colom notes with a scratching tool on a copiier plate 
coated with dark paint He canies these implements in his belt To 
master difficult details of structure and colour lie captiuus specimens and 
studies them in a small aquaiium on shoie 
Few of the creatuies he encounteis m those tar aw’aj w aten> have populai 
names m English Those shown heie aic Dasoyllm auianus (1 and 14) 
Holocenti us leo (2 and 8), Forctpiga longiroth is (3), parrot fish (4), An opo) a 
piohjeta a species of coral (6), Chnetodon eplnppmm (6), cup coral (7) 
sickle fish or Mooiisli idol (9), millepore coial (10), seauichm (11), 
Babslapm aculeatus, a species of tnggei fish (12), algae of the Dyctiota 
genus (13), and Aaopoia hyacinthus (15) 

Ehe Cheverlangc is a French war veteran, winner of the Medailfe Militaiic 
and the Cioss of St Geoige He still regards Tahiti as his home, although 
he is aw ay much of the time illustiating scientific publications in manj' parts 
of the world 
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SOME OF HIS UNDER-WATER PORTRAITS 

■ MManMBaBPBMBSaBBWSBBBBBHMBliM '|pH£ picture OU the 

I I - preceding page tt as 

I 1 / painted from life by Elie 

I \ / Chererlange while the 

I ‘ ,K / artist was studying fishes 

'j f' in the waters surrounding 

' ^ ’ ( • / ' I island of Tahiti, 

^ where he then made his 

, home The creatures 

/ J , ' portrajed can be identi 

' I f-' ' > fie^ with the aid of the 

fiC‘K,>- I small key-pictuie at le 

@ - left At the top are 

^ tw 0 members of the Chae 

todon family, small, lively 
colourful swimmers of the 
South Seas, sometimes 
®»M “ butterfly fish > 
The two species shown 
C7mrfeifo» alnnelks 
(1) and Ghaetodon faknla 

KE^ TO COLOUR FL\TE outspread feelers 

rests a tropical relative of 
OUT common lobster, Palmurvs pemciHaks (3) He belongs to the group 
sometimes called spiny lobsters or sea crawfisli, and is 
absence of the large pineere earned by his cousins of the Atlantic Orean 
As a table delicacy, however, he is considered more than mate 

^he^stiirWe in the painting meJudes whip coral (4), stony coral (5) 
and green calcareous alga fnngmg the bottom of the frame 
No tess mteresting than the details of the picture itseU “ jhe manner 
m which the artist gathered his matenal on the ocean bottom The 
nlate facing page 2060 shows him on one of his under water tours e\ 

More reformation about this aitisfs method of workmg under 
will be found on the back of the first plate 


KE^ TO COLOUR FL\TE 


To iace pitae 
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MARINE LIFE 



furnishes food to 
myriads of sea-birds 
and ammals that hve 
on its shores, and 
also no inconsider- 
able amount of the 
food required by Man 
It IS true that the 
area of the sea from 
which mankind takes 
his toll of fish is very 
small compared with 
the vast extent of the 
ocean, and yet mil- 
hons and mdlioiis of 
food fishes are caught 
every year, even 
within a compara- 
tively few miles from 
the coasts of Great 
Bntam Despite con- 
tinuous fishing for 
centunes, and the fact 
that many mature 
fishes, and even seals 



LIFE AMONG FLORIDA’S CORAL REEFS 

Conditions are seldom satisfactory for taking direct underwater photographs but here are two 
examples from Florida, nhere among the coral reefs the water is perfectly clear In the upper, 
a shoal of yellow goat fish are looking for food among the corals, while below are some dark-b-irred 
pork-fish, keepmg just out of range of the tong spines of sea-urchins which rest on the bottom 


same marvellous 
agency, and m the 
great depths each 
layer of “ ooze ” has 
its own name and is 
composed of distinct 
types of animalcule 
From the micro- 
scopic the orders and 
species of manne life 
ascend in the scale 
step by step to the 
leviathans If we 
omit some of the 
mtermediate forms, 
manne life may be 
classified upwards 
from the piotozoa 
through the sponges, 
corals, anemones, 
starfishes, molluscs, 
vorms, crustaceans, 
fishes, turtles, dol- 
phms, whales, and, 
finally, the highest of 
all — ^the seals 
In such a v onder 
land of sea life it is 
but natural to find 
man} remarkable 
creatures, and in connexion with even the com 
nioncst and most familiar of them — namely, the 
fishes — many facts of entrancing interest arise 
Not onl} do all the hving creatures of the sea find 
all their food in the sea itself, but the sea also 


Photos Pio/ U fl Lmgltj 

and sea-birds, continuallj prc\ upon the food 
fishes used by Man the supply does not appear 
to be appreembh diminished 
Some species, e g the herring, mna forsake n 
particular locality, anth the result that fisliermcn 
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. SEA-ANpONBS WITH THBK POWERFUL TENTACLES 

TMTnrc ®° 3® *6 sea-anemones, those •' flowers *’ of the rock pooJs whose 

closing ,nwfl,!rfQ Those you see above have been feeding, for their tentacles are gradually 

closing inwards, a sign that they are going to retire “ into themselves •• while they digest the httle fish or other creatures 

they have seized and swallowed 


declaim against trawlers and declare that certain 
fish have been brought to the pomt of extinction 
by over-fishing But elsewhere other fishermen 
may be catching more of these fish than ever 
Nature has provided many safeguards against 
the extmction of any partic^ar species Fish in 
the breeding season are astoni shi ngly prolific, 
some kinds laying hterally milhons of eggs 
Most fish lay eggs that float and that are more 
or less transparent Then, agam, there are almost 
infimte areas of the ocean that are never fished, 
so that Nature always has a reserve sufficient 
for all the requirements of the creatures which 
constitute hnks in the chain of marine life 

Among the innumerable strange and wonder- 
ful creatures that inhabit the sea few are more 
1 emarkable than the coral-making animals (See 
Coral and plate facing page 1142) These extra- 
ordmary httle workers occupy a position between 
the plant and ammal kmgdoms m the sea The 
coral ammal is born fiom an egg, and for a time 
it swims, hke a marme worm , then it adheres to 
some object, becomes a fixture hke a plant m 
the soil, and henceforward hves the hfe of a 
marine plant, generally m great commumties, 
which ID time build up, by them ceaseless in- 
dustry, reefs and islands of coral rismg above 
the surface of the sea 

The struggle for existence is as mtense among 
marme hfe as it is in the ammal kingdom on 
land— indeed, more so Certain kmds of whales 


and large fish follow the great shoals of suoh 
fish as herrmg and prey on [them incessantly, 
while swarms of other species, agam, not only 
devour the food fishes that are enveloped in the 
fishermen’s nets, but destroy the very nets 
themselves 

Some fish have been furnished with remarkable 
weapons of attack, which make them hterally 
terrors of the sea In practically every museum 
one may see the bony sword of the sword-fish, 
a huge species sometimes fifteen feet m length, 
which has been known to thrust its sword-hke 
jaw through the bottom of a boat, and even to 
attack the oak tnnbers of large saihng ships 
with such fuiy that the sword has broken off 
and started a leak This is no relative of the 
ternble saw-fish, a flattened species whose blade 
has projections hke saw-teeth aU along its edges 
Octopus Terror of the Deeps 
Another terrible monster of the deep is the 
octopus, which has eight long arms each pro 
vided with two rows of suckers Lurking m 
some rocky fortress at the bottom of the sea, the 
octopus uses its arms to seize and draw in its 
piey, which once gripped by these entwimng 
arms cannot escape (See Cuttle-fish) 

Amongst the higher orders of marme me 
are the seals, of which there are many vaneties 
These are not fish but mammals, and although 
some of them are able to stand and walk on their 
four limbs, or even to stand on their hind IimDs 
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MARINE 


MARLBOROUGH 


alone, like the bears (to which, indeed, they 
seem to be related), they hve an aquatic life 
They are for the most part inhabitants of the 
Arctic and Antarctic seas 
Whales, which belong to the same order as 
the porpoise, the grampus, and the narwhal, 
are the greatest of all marine creatures, as the 
elephant is the greatest of the land ammals 
The whale is not a fish, but a mammal Its 
young are born ahve, but they never leave 
the water as the young seals sometimes do 
There are various kinds of whales, the most 
valuable from a commercial point of view bemg 
the large blue whale of the Antarctic seas, which 
often measures 100 feet m length 

Mark Antony (c 83-30 b o ) The story 
of Mark Antony (or Marcus Antomus) and 
Cleopatra {qv) is one of 
the greatest romances of 
history After rising 
from the position of an 
abscondmg debtor to that 
of the virtual ruler of 
Rome, Antony sacrificed 
the domimon of the world 
on the altar of his infatua- 
tion for Qeopatra 
Mark Antony, after a 
mis-spent 3 'outh, gamed 
great distinction as a 
soldier and as military 
leader inmany campaigns , 
he led the left wing of 
Caesar’s victorious army 
at Fharsalus Before he 
was forty he became the 
powerful ]omt-consul with 
Caesar himself After 
Caesarwasassassmatedby 
the conspirators, Antony 
made his famous speech 
“Friends, Romans, 
countrymen ” as 
staged m Shakespeare’s 
“ Juhus Caesar ’’ He 
tnumphed in the war 
which followed, and 
became the ruler of the 
whole of the eastern 
division of the Roman 
domimons, while Octa 
vian, Caesar’s adopted 
son, ruled the west 
Afterwards Antony 
became infatuated with 
Cleopatra, and neglected 
the interests of Rome 
Only when he learned 
that his family v as at war 
mth Ootavian did he re 
turn to Italy Ootavian 


defeated him in a naval battle at Actium, and 
the followmg year (30 bo), disgraced and 
humiliated, he kdled himself 

Marlborough, 1 st Dure or (Fron 
mawl' bre) (1650-1722) When John Churchill 
at fifteen became page of honour to the Duke of 
York (later King James II), he was almost 
unknoivn When he died, nearly sixty years later, 
he had been made Duke of Marlborough, and 
was renowned throughout Europe as the greatest 
general of his age and one of its greatest states- 
men Many things helped him The friendship 
of the Duke of York for his sister Arabella won 
for him his appomtment as page, and later, at 
the age of seventeen, a commission m the army 
He learned the art of war while servmg under 
the great Marshal Turenne in a war with the 



THE GREAT DUKE OF MARLBOROUGH 


The first Duke of M<irlborough was one of the greatest generals of ail time, and won every 
battle tha*- he fought in command of the armies of the Grand Alliance against France 
This portrait of him is by Sir Godfrey Kneller (1646-1723) As was often the way of artists 
of that period, the painter has surrounded the figure of Marlborough with allegorical figures, 
one of whom is placing a crown of laurels on his head 
National Portrait Caller u London 
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MARLBOROUGH 
Dutch 


Dutch His rise at court was further aided bv of the RfnAri- lino a j j c OWE 

his mainage at the age of twentv-eieht with froirTthfw ? desomded from James II, 
Sarah Jenmngs, the clever, beautiful imLnoua also helped 

attendant and friend of PrmcesrAnne A ^ ^ North 

ChurchiU was a man ofTct and ^ h ^"ttle of Bleu- 

profitable 


For the assistance he then 
gave he was rewarded by 
being made Bail of Marl- 
boiough He vas of great 
seivice tc William III in 
conquering Ireland, which 
clung to James II, and as 
commander against the 
French in the Netherlands 
But he vao never wholly 
..rusted by the new king, 
and not \nthout reason, for, 
while ostensibly supporting 
William III Marlborough 
«a« m coirespondence mth 
the exiled James II 

IVhen Queen Anne came 
to the throne, in 1702, she 
showered the richest benefits 
upon Marlborough and his 
ivife These included the 
title oi Duke tht position 
of comma ndej m- chief ot 
thf English forces, and the 
chief influence in the govern- 
ment His abilities, however, 
we’’e equal to his opportuni- 
ties A Frenchman once said 
that he never besieged a 
fortress that he did not take, 
nevei fought a battle that 
he did not tvin, and nevei 
earned on a negotiation that 
he did not brmg to a success 
ful close 

Dunng the War ot the 
Spanish Succession that rai 
itscoursefiom 1702tol713-- 
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MEMORIAL TO MARLOWE 

This monument in Canterbury was erected to 
Christopher Marlowe’s memory in 1891, when Sir 
Henry Irving unveiled it near the Cathedral It 
now stands m the Dane J ohn The small Igures 
in niches round the plinth represent the plays, 
the one visible here being Taraburlaine 

PAoto Barratt 


the profitable Peace of 
Utiecht in 1713, which gave 
Europe peace for 30 years 
Marlborough, however, 
had fallen from power before 
this treaty was negotiated 
The Queen had at last grown 
heartily tired of the tyranny 
of his x^e, and threw off her 
yoke Then Marlborough’s 
enemies succeeded m havmg 
him dismissed from power 
This v'as in 1711 
When George I came to 
the throne m 1714 Marl- 
borough nas restored to his 
military posts He died 
JunelC, 1722, and was buried 
mth greatspIeudourmWest- 
mmster Abbey Later his 
remains were removed to 
the chapel at Blenheim, the 
magmficent palace erected 
for the Duke, near Oxford, 
at the nation’s expense, 
before his fall from favour 

Marlowe, Chbistophbr 
(1564-1593) Before he 
perished tragically m a 
drunken brawl at the age of 
twenty - mne, Christopher 
Marlowe had written some 
Imes that are among the 
glories of English hterature 
Born Febiuar 3 ’’ 6 , 1564, at 
Canterbury, where his father 
was a shoemaker, he passed 
from the local school to 


u? which England’s chief interest was to prevent Corpus Chrisfci College, Cambridge, where he 
France from obtainmg Spam, with its vast graduated Little is known about his career after 
colomes and dependencies-Marlborough showed he left the Umversity, except that he was foencUy 
his unrivalled generalship m some of the greatest with Shakespeareand^her Jeaingmenoflettws 
campmgnTin Enghsh hitovy On Au|ust 13. msearliestdrama.;TamburIaine,’’wasxTTi^^^^^ 

1704, as commander of the Dutch and Enghsh m m? Tp^^of Malta^' (I560)> 

torci. aot.Bg wth Pnnoo Eageno of Savoy the Faut as ” aSSS),,, 

AiiRtnan commander, he won a great victory and’ Edward D (lotldj neaiso wrote sevc. 
over the French at Blenheim (g ), m southern translations, and composed a 

the fiist general in Europe ^ There is no earher author who writes such deep, 

SlTOTfanSXtdCT^^^^^^ resounding, sonorous veme, and of later wxiteis 
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MARRIAGE 


Shakespeare alone surpasses him m poetic feehng 
and dramatic power 

Unfortunately Marlowe, like many brilliant 
young men, was a rebel — ^he held news which 
were regarded by the authorities as dangerous 
In 1503 the Privy Council issued a warrant for 
his arrest Marlowe learned of this in time to 
escape, and reached the httle village of Deptford, 
three miles from London But there he became 
involved in a quarrel, and w as stabbed to death 
Marquette, Jacques (Pron mar-ket') 
(1637-1675) On the white beach of St Ignace, 
where the Strait of Mackinac connects the w aters 
of Lake Huron and Lake j\Iichigan, Father 
Marquette, a French Jesuit, blessed his people 
before he and his eompanion, Louis Johet, 
stepped into their birch-bark canoes and started 
on a long voj age of discovery At once they 
bent to their paddles, only pausmg as they 
rounded the point to wave a last farewell 
That was on May 17, 1673 Paddhng along 
the shore, they entered Lake Michigan and safely 
traversed the wind-tossed waters of Green Bay 
to Fox River Ascending that river to near its 
source, they carried their canoes across country 
for about 50 miles to the Wisconsin River 
For seven days the paddles drove the hght 
canoes down the nver Upon the mormng of the 


eighth day (June 17) the waters widened and the 
voyagers suddenl}' paddled into the muddy 
current of the mightj’’ stream of which they had 
heard — the Mtssi-sepi, or Great River They 
were the first w hite men to behold the Mississippi 
since De Soto discovered it 130 years before 
On Jul}' 17, fearing capture by the Spamards, 
the explorers turned back At the end of 
September they reached Green Bay, havmg been 
travelbng for five months, during which time 
they had covered more than 2,500 nules 
Marriage. When we say that Mr Smith 
and Miss Broirn hare got mamed, we mean that 
in church, chapel, or registrx'-office they have 
pubhely agreed to hve together as husband and 
infe It is understood, of course, that neither is 
already married , that is, has a spouse bring 
from whom the other has not been divorced 
Going through a mamage ceremony when one 
already has a husband or wife hvmg is called 
committing bigamy, and is a crime 
This form of mamage, the mamage of one 
man and one woman is called monogamy, 
and we are accustomed to think of it as the 
highest and latest t 5 -pe, since it is practised by 
the most advanced peoples of today 

But m many parts of the world not mono- 
gamj' but polygamy is the custom In Old 



A MARRIAGE CUSTOM OF OLD JAPAN 

When a marriage is contemplated in Japan the matter is placed in the hands of a professional “ match-maker or mamage- 
broker He arranges for the young couple to meet in a tea-house, the fayounte meeting-place for everyone in Japan and 
there makes the arrangements If the pair like each other well enough, the bnde-to-be serves her future husband a ceremonial 
cup of tea which is seen bemg drunk m this photograph as a token of their mamage 
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marriage 

Testemenf, times this was the common practice of 
the Jeinsh people, and the olosely-relied^abs 
custom of haTmgseveral inres 
Pr^ticaUy^^abs areMahomedans, and each 
m^ber of that faith is allowed four wives 
iiiroughout the greater part of Africa 


Harryat 

Vegetable marrows grow to a great size as 
yourself if you visit any village 

traitionaJ to find a prize for the biggest vege- 


are oo»'derS . ^ 

pys a pnce for a woman and she then becomes vani- TOrrofaW that to grow one of these 
h.posse.ion If he has many wivi^S 


uia jjuesBsssiDn jj ne nas many wives thev onlh 1 '' up oi vue 

vate his land, attend to his a.mmoia u^C “ water, as it then swells and swells 

after the to ^ ammala. and look Marrows have the farther advantage that they 


The importance of a 
native chief may be 
measured by the num- 
ber of women in his 
family 

Polygamy is recog- 
nized in India, Cbna, 
and many portions of 
the Orient, but usually 
IS restricted to the 
wealthier classes It 
was practised also by 
some Ameiican Indian 
tribes, and to a shght 
extent by the Mormons 
until it was prohibited 
by the laws of the 
United States Closely 
related to polygamy is 
a system known as 
concubinage, m wluch a 
man possesses m.iny 
women who are not 
considered as wives and 
whose children usually 
do not share in property left by the father 
The possession of two or more husbands by 
one woman, called polyandry (from the Gred: 
words for " many ” and " men ”), is less common 
than either of the two forms of mamage already 
discussed, but is found in widely-separated 
areas, notably in Tibet, m Southern India, 
and in some Eskimo groups In polyandry the 
wife usually maintains the family household, 
and her husbands take turns hving in her home 
The wife designates which husband is to be 
considered “ father ” of each child Back child 
receives support from its appointed father, but 
does not inherit his properfy 
Marrows astd Pumpkins These plants 
and their aUies are members of the same gieat 



may usually be grown 
on any heap of old rub- 
bish so long as there is 
a good deal of nourish- 
ment, and the garden 
manure heap is an ideal 
situation The flowers 
are rather handsome, 
being large, trumpet- 
shaped, and bright yel- 
low or orange, and the 
stragghng stems bear 
great rounded leaves, 
whose mam veins ase 
armed with spmes or 
hooka, as are the stems 
themselves 
In England we have 
one wild member of 
this family, the white 
bryony (£7 yarn a 

dmca), whose strag- 
gling, hajf-climbing 
stems and tough, lobed 
leaves are character- 
istic of the group Its 
flowers are whitish-green, and the fruits are 
bright red bemes This is no relation of the 
black bryony, a member of a qmte different 
group One remarkable member of the family 
IS the " squirtmg cucumber ’’ (JScbalhum), from 
the fruits of which the seeds, when ripe, are 
ejected with considerable force 
Marrows and pumpbns are good to eat, 
and, when quite ripe, they may be made into 
3 am Unripe marrows are usually green or 
yellowish, when mpe, some shade of orange 
Marryat, Prbdebxok (1792-1848) Few 
people, at some time of their life, have not 
been thrilled by Captam Marryat’s vigoious 
stones of the sea with their inimitable accounts 
of fights, chases, and adventuious expeditions 


a A miig 


VEGETABLE MARROWS 

Nestling beneath the big leaves of their liuninous plants, these 
marrows, white and dark green, are as perfect examples as 
the gardener could wish to grow Marrows flourish out of 
doors, espeaallp when supplied with plenty of water and manure 


family, the (/WCMrhiteceae, which flourishes espeoi- Many a schoolboy might veil envy the Me 01 
ally in tropical regions One well-known mem- this sailor-novelist, for previous to settling 
ber. described under its own name, is the cueum- down to wntang his numerous stones of nautical 
her (Cucumis), to whose genus also belongs the life he passed many years of exmtmg an 

melon But the marrow is ready the typical dangerous service m th^avy 
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occupies an important place in English litera- 
ture, as a “connecting link” in the novel’s 
history between the i8th and the 19th centuries 



MARRYAT 

great deal of service, both ' 
m European and American ’ 
waters, before the peace of 
1816 He held a command 
during the Burmese War of Q 

1824-26, and retired in 1830 ^ "jHV 

His works won remarkable , i 

tion, especially among people { 
who love adventure but have ' 
not the opportunity to ex- 
penence it themselves The 
best of Marryat’s books rank 
as classics in Enghsh htera 
ture, in which he stands as an 

important histoncal figure, FREDERICK M^RYAT 

, P. A novelist who deserves to be read more — and 

bandmg on the novel-tradition author of many thnlhng stones — Marryat 

of Smollett to Dickens occupies an important place ui Enghsh htera- 

Marryat’s chief works are hire, as a “connecting hnk” in the novel’s 
“Frank hllldmay," 1829 , htstofy between the i8th and the 19th centuries 

“Peter Simple,” 1834, “hir hlidshipman Easy,” planet in order ire 
1836 , “ Japhet m Search of a Father,” 1836 , of its red and anj 
“ hlasterman Ready,” 1841 , “ The Settlers in and the plate faci 
Canada," 1844 , and “ The Children of the jMfarseilles 
New Forest,” 1847 In the snnshine 

Ma.rs. Next in importance to Jupiter in ranean hes the se( 
the Roman religion was Mars, the god of war busy Marseilles 
He was regarded as the father of the Romans France, and m th 


.-'iM 
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... 


MARSEILLES 

1 through his son Romulus, the 
legen^iy founder of Rome, 
' and was worshipped with 
' great honour He was in early 

times also a god of Nature 
'hI^W and fertihty The month of 

I (Latin, Mariius) was 

J iCL The Greek god Ares is 

identified with Mars But the 
Greeks thought of Ares only 
as a sender of war and pesti- 
lence, a quarrelsome god, 
dehghting m the slaughter of 
men and the destruction of 
Cities Hewasnotwidelywor- 
shipped m Greece, though the 
Lg rfones-JLjS ^eopagus, the sacred hdl of 
lace m English htera- Athens, was named from Ares 
hnk*’ in the novel’s In astronomy the name 
uid the 19th centuries jg the fourth 

planet in order from the sun— supposedly because 
of its red and angry countenance {See Planets 
and the plate facmg page 324) 

Marseilles, (Pron mar-salz'), FRAiraE! 
In the sunshine on the shores of the Mediter- 
ranean hes the second city of France — ^romantic, 
busy Marseilles It is the greatest seaport of 
France, and m the harbour, which was enlarged 













MARSEILLES 

m 1933, ^\hen the canal to Arles was completed, 
ships from all parts of the world can be seen 
South-west of the harbour lies the tiny 
mland called Chateau d’lf, made famous by 
Dumas story, “The Count of Monte Cristo” 
Inside Its waDs many German spies were 
confined during the World War 
Marseilles is the headquarters of the trade 
with the Dast and the IVenoh colonies in North 
Africa, but long before there was any nation 
called France, Marseilles traded with strange 
and distant lands It was founded, under the 
name of Massaha, by Greek settlers from Phocaea, 
in Asia Minor, about 600 b c After the deehne 
of Greece its people sided with Rome against 
Carthage, Massaha’s rival in commerce But 
later the Massalians 
made the mistake of 
helping Pompey against 
Caesar and the city 
was severely pumshed 
Marseilles (m French, 

Marseille) was Christ- 
lamzed in the 3rd 
centuiy, and its first 
martyr was St Victor, 
a Roman soldier put 
to death in the perse- 
cutions of Diocletian 
Through the Middle 
Ages it was part of 
the region called Pro- 
vence, and it had 
varied experiences, in- 
cluding capture by the 
Saracens in 735 
The surroundings of 
Marseilles were and 
until 1848, when a 
canal was completed 
which brought to it the 
waters of the river 
Durance In the last 
sixty years the city has 

grown rapidly as a result of the opemng of the 
Suez Canal Today there is no city in the world 
more entitled to be called “cosmopolitan” than 
Marseilles In its famous Rue Cannebiere one 
may meet at any time, night or day, people of 
all nationahties talking many tongues and 
wearing all manner of picturesque garbs 
High above the city, commanding a very wide 
view, stands the famous church of Notre Dame 
de la Garde, which forms a conspicuous land- 
mark for sailors far out at sea The chief 
industries are the making of soap, olive and 
other oils, and miscellaneous manufactures 
The population of Marseilles is about 914,000 
Marsupials. These animals are so named 
from the Latin word marsu‘pmm, meaning a 
on account of the curious pocket in 
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RARE PINE MARTEN 

One of the rarest of our British mid animals, and in many 
parts now extinct, the pine marten is a large, tree-haunting 
relative of the weasel, as its sharp snout, intelligent look and 
long, slender body show It is trapped both for its fur and 
because of the damage it does to game preserves 


marten 

which they keep their young In former ages 
marsupials were met inth all over the earth, but 
today they are found cbieBy m Australia 
Besides the kangaroo, the principal marsupials 
of Australia are the bandicoot, wallaby, ciiscus, 
opossum or phalanger, banded ant-eater,’ 
Tasmanian wolf or thylaome, Tasmaman devd, 
and certain pouched dog-hke and bear-like 
ammals such as the koala and wombat , most 
of these are described under their oivn headings 
in other pages of tins work 
They show a wonderful range of forms, equiva- 
lent in many ways to all the groups of mammals 
found elsewhere 

Outside of Australasia, the only marsupials 
which now exist are the opossums, found in 

South America and the 
southern parts of the 
Umted States (See 
also Australia) 

Marten. The 

sable, the most aristo- 
cratic member of this 
blanch of the weasel 
family, furnishes the 
most expensive of all 
furs A single skin of 
“ Russian sable ” of 
fine quality is worth 
£500 or more , a coat of 
this dark lustrous fur 
has sold for £15,000 
Sable fur is so fine and 
even that each single 
hair tapers gradually 
to a point, that is why 
sable brushes are the 
best for painting Even 
these brushes, made of 
hair taken from the 
least desirable skins, 


pouch, 


are very expensive 
Martens have long 
slender bodies and short 
legs, and hve mostly m trees, leaping from one 
to another like squirrels Their outer fur is long 
and glossy, with an abundant, soft iinder-fur 
The European pine marten, Mustela inartes, is 
the only species that occurs m the British Isles, 
where it used to be common, but is now confined 
to the wilder regions, for it has been much 
persecuted as injurious to game The beech 
marten or stone marten is another variety, 
with hair inclined to grejnsh-brown and pure 
white on the breast It is found in most parts 
of Europe south of the Baltic, and also in Asia 
The American species include the Canadian 
sable, which is about the size of the large house 
cat It has a soft deep fur of rich brow n, lighter- 
coloured below vnth a tawny spot on the throat, 
which IS largely used as a substitute for Russian 



MARTYRS 



THE FIRST CHRISTIAN MARTYR 
Brought to trial Stephen made a speech (reported m Acts vii) and "when they heard 
these things they were cnt to the heart, and they gnashed on him with their teeth 
(population, And cast him out of the city, and stoned him And he cried with a loud voice. 
Lord lay not this sin to their charge And when be had said this he fell asleep ” 

Paintino tv Sir John Uflials Tato CaJicrv photo UantfU 


MARTINIQUE 

sable Another is the fisher 
marten, black marten, or 
pekan, as it is variously called, 
the largest of the group It is 
from 2 to 3 feet long, with a 
bushy tail a foot or more m 
length , greyish- brown, with 
dark markings, it has the tail 
tipped with black 
Martinique. (Pron 
mar-ti-nek') Tourists who 
visit Martinique, one of the 
small group of island colomes 
of France in the West Indies, 
find tw 0 spots of great historic 
interest The fust is the ruins 
of the quamt old house in 
which the unhappy Empress 
Josephine, Napoleon’s wnfe, 
was born Tlie other is the 
scene of desolation w Inch marks 
the site of the ome beautiful 
St Pierre the city which was 
totally destroyed m 1902 by 
the eruptions of Mont Pelee, 
when its “ flaming geysci ” 
of molten lava and poisonous 
gases killed nearly foity 
thousand people 

Mont Pelee, about 4,900 
feet high, is the highest point 
in a lofty, thickly -w ooded 
mountain ridge, which gives 
to the hot, rainy httle island 
most of its picturesqueness 
Of volcamc formation, Martin- 
ique IS irregular in shape, 
with indented coasts, high 
and rugged Its area is 385 
square miles , the capital is 
Fort de France 
about 43,000} 

Somewhat more than a 
third of the island is under cultivation Sugar, 
rum, cocoa, coffee, tobacco and cotton are 
the leading products The farms are served 
by well-budt roads, and some of the sugar cane 
plantations have little radways of their own 

Martimque was discovered by Columbus m 
1502 It was colomzed by the bVench in 1635 
They have held it since that time, save for three 
occupations — 1762, from 1793 to 1801, and 
from 1809 to 1814 — by the British The island is 
controlled by a Governor and General Conned 
The population of about 234,000 consists chiefly 
of negroes and half castes, the whites amounting 
to only about 3 per cent of the total 
Martyrs, Christian “The blood of the 
mart 3 n:s,” WTote one of the early Christian 
Fathers (great ecclesiastical writers of the first 
centuries of the Christian era), “ is the seed of 


the Church ” For by the heroic courage with 
which they endured persecution and died for 
their faith, they w on thousands of converts, and 
so Christiamty triumphed over paganism 
“ Martyr ” comes from the Greek and means a 
“ wntness ” Stephen, who w as stoned to death 
in the days of the Apostles (see Acts vu) was the 
first of the Christian martyrs Altogether about 
14,000 martyrs are included m the records of 
the Roman Cathohe Church Among the most 
famous are St Lawrence, who is said to have 
been roasted on a gridiron about the year 258, 
during the persecution of the Emperor Valerian , 
and St Sebastian, a captam of the Praetorian 
Guard under Diocletian, who was condemned 
to be shot by a troop of archers for his faith 
Sebastian’s martyrdom has been a favounte 
subject with painters, who represent him as a 
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beautiful youth bound to a tree and pierced by to the verge of starvation During the attempted 
countless arrows In 1563 an Enghsh clergyman Eevolution of 1848 Marx returned to Germany, 
named John Foxe pubhshed a “ Book of but was ordered to leave in 1849 He then 
Martyrs ” commemorating those who had died settled in London, where he remained to the end 
for Protestant behefs, particularly during the “ — ~ — 

reign of the late queen, “ Bloody Mary ” 

Marx 9 KabIi (1818-1883) A brilhant youth, 
the son of a prosperous Jeinsh lawyer in Trier 
(Treves), in the Rhineland, Karl Marx as a 
German umversity student was expected to wm 
success in his father’s profession But his mind 
wandered away from his 
study of law to brood upon 
social and economic prob- 
lems, and so he became the 
founder ofmodern Socialism 

" Why are the workers 
the poorest of all classes of 
people ^ ” he asked himself 
“ Wealth is the product of 
their labour, yet of this 
wealth they receive scarcely 
a sufficient share to maintain 
life The balance goes to 
those who command then- 
labour, the Capitahsts The 
Capitahst class, then, is en 
richmg itself by withholdmg 
from Labour part of its righi- 
ful share.” Bedsomng ir 
some such mannei as this, 

Marx finally came to the 
concIusioE that there was at 
mevitable conflict between 
Labou’- and Capital AU 
througl history, as he saw 
it, this elas« struggle had 
been going on and he be- 
hoved that the struggle must 
contmue until the workerr 
won the “mstruments of 
production” and established 
the Sociahst state 

These prmciples were first clearly formulated 
m the “ Commumst Manifesto ” drawn up by 
Marx and his friend, Friedrich Engels, as the 
nroeramme for the Commumst Learae which 
met m London in 1847 This famous document 
with Its raUymg cry, “ Working-men of afl 
countries, mute ' ” marks the begmmng of the 

modern mternational Sociahst movement 

Karl Marx had passed through many hard 
experiences, and there were further tnals in 

store for him He had been effitor of wer m 

Germany which was suppre^ed He then went 


of his life Most of his days were spent m the 
reading-room of the British Museum 
His death, hastened by overwork and by 
sorrow over the loss of his ivife, came before he 
had fimshed his great work on pohtical economy 
entitled “ Das Kapital ” (Capital) This book, 
completed and edited by Engels, has been 
called “ the Bible of Social- 
ism ” It 18 based on the 
so-called “materialistic” 
or “ economic ” view of 
history, which emphasizes 
the idea, as Engels puts it, 
“ that ffist of all men must 
eat, drink, have shelter and 
clothmg, and, therefore, must 
work beforethey can struggle 
for supremacy and devote 
themselves to pohtics, reh- 
gion, philosophy, etc and 
that, therefore, the social and 
pohtical ideasand conditions 
of a time are determined by 
economic conditions Marx 
thought that the Capitahstic 
era of production had played 
a necessary part m social 
development, but that, 
having reached its highest 
point, it must, he claimed, 
be followed by another order 
His system is often called 
WART MARX ^ ‘‘ScientificSociahsm”asop. 

Mane’s writings have had a profound posed to the c^her “Utopian 

influence on inedera pohtical thought, and the Socialism, which SOUgllV tO 
Communist and " left-wing ” Socialists’ creed is about its euds Without 

based on his critiasm of the capitoistic tneftods ^ ^ difficulties 

of production The measures adopted by Lenin in relerencc lo tuo 

Mtabbsh-ne Soviet Republic in Russia were involved Unlike tne UtO 
also based on the teachings of Marc pians, Marx looked for UO 

sudden change to an ideal state, neither did be 
seek to overthrow governments by violent means 
Mary» Queens of England In the long lis 
of rulers of England women appear only 
times, and two of these five bear the name Mary 

Mary I called Mary “the Catholic orMa^ 



Karl 


and warbom m 161C At first she was 
afSrounte with her father, but none of 
rathenne’s other children hved, and this home y, 
sioklv daughter was left as his sole heir, be gr 

rprmanv which was suppresscu her During the rest of Ins bfe> 

to Pans but was expelled from Fran^ within o pjdward VI Mary was harshly > 

who, though of gentler 


for she clung 
same 
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CATHOLIC AND PROTESTANT MARYS WHO RULED ENGLAND 

Known for her persecutions of Protestants as *' Bloodp Mary," Queen Mary I (left) was a much 
misunderstood character, for though she loved Rome she loved England more, as her remark 
on the loss of Calais shows Mary II (right), the daughter of James II and wife of William of 
Orange, on the other hand, was a devoted Protestant, to which fac*-, indeed, she owed her throne 
From ralnUnot in <te SaUonat PortnII Callerg 


Jane Grey in Mary’s 
place as the heir as 
defeated Indeed, at 
her accession Marj 
was one of the most 
popular rulers that 
England ever had, 
though before the 
end of her reign she 
had come to be one 
of the most hated 
In part, her loss 
of populantj^ was 
due to her marriage 
with Philip II of 
Spain the champion 
of the Catholic party 
m Europe English- 
men disliked this 
marriage, partly 
because they did 
not like foreigners, 
but still more be- 
cause they feared 
that it would force 
England to take an 
active part m the 
wars between France 
and Spam These fears were justified, and in 
the struggle England lost Calais, which had been 
an English outpost since the days of Edward 
in Hus w as a great gnef to Mary, w ho declared 
that w'hen she was dead the word “Calais” 
would be found graven on her heart 
When Mary married, the Cathohe rehgion was 
restored The ngour exerted against the Pro- 
testants has been attnbuted to ammosity on 
Mary’s part, but it was only to he expected that 
the old rehgion would be carefully guarded, and 
to do this the laws against heresy were revived, 
for the hostihty to Cathohcism frequently be- 
came a danger to the pubho peace Because 
of the many Protestants who were burned at 
the stake or otherwise executed during her 
reign, she is sometimes styled " Bloody Sfery ” 
In the midst of it all, Mary herself— childless, 
sick, neglected by her husband, and one of the 
saddest figures of that age of conflict — died, 
realizing the fruitlessness of her efforts 
Maby II (1662-1694) was the elder daughter of 
James 11 by his first wife, Anne Hyde, and in 
1677 mamed Wilham, Pnnee of Orange, Stadt- 
holder of Holland When the revolution of 
1688 drove her father from the throne, Wilham 
of Orange and Mary were invited to become 
jomt sovereigns, and, though tom by conflicting 
loyalties, Mary threw m her lot with her husband 
(see lUus page 1528) The ad mini stration was 
left m the hands of her husband, Wilham HI, 
but it was Mary who made the reign popular by 
her youth, good heart, pleasmg manners, and 


her staunch adherence to the Protestant faith 
At her death from smallpox, after a reign of 
only SIX years, leaving no children, Wdham 
III had a much more dmcult task to face than 
when aided by his wife 

Mary, Queex* Mother (bom 1867) STo 
Queen Consort m English history has been better 
beloved by the people than Queen Mary, and 
none has bad greater influence for good on the 
social conditions of her time 
Queen Mary was bom at Kensington Palace, 
May 26, 1867 She was the eldest child and only 
daughter of the Duke of Teck and his wife, 
Mary, a daughter of the first Duke of Cambridge 
and a granddaughter of George in The Pnneess 
was baptized Victoria Mary Augusta Louise 
Olga Pauhne Qaudine Agnes, and was known in 
the home circle as May 
In 1891 the Pnneess Mary was betrothed 
to the Duke of Clarence, the heir, after his 
father, the Prince of Wales, to the throne 
He died, however, on January 14, 1892 On 
May 3, 1893, the engagement of the Pnneess and 
his brother, the Duke of York, was announced, 
and the mamage was celebrated on July 6, 1893, 
m the chapel of St James’s Palace The Duke 
and Duchess hved at York House, London, 
and York Cottage, Sandnngham Her husband 
w^as made Duke of Cornwall on his fathers 
accession m 1901, and m November of the same 
year he was made Pnnee of Wales 
As Pnneess of Wales Queen Mary became 
widely known to the country by her penormance 
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of many public duties She accompanied her 
husband on his tours in the Domimons and 
India She became Queen Consort in 1910, and 
was crowned in Westminster Abbey on June 
22j 1911, and in December of the same year 
was croivned Empress of India at Delhi 
During the World War Queen Mary did 
invaluable work for the women’s orgamzations 
She started in August, 1914 the Queen’s Work 
for Women Fund, to provide employment for 
women made workless by the War, and m the 
same month inaugurated Queen Mary’s Needle- 
work Guild, to provide 
clothes for those made 
destitute by the War 
She was a constant 
visitor to War hospitals, 
and accompamed King 
George V on his visits to 
the front to visit the 
wounded m France and 
Flanders When the 
year of mourmng for 
King George V had ex- 
pired Queen Mary once 
more devoted heiself to 
helping by her interest 
and practical knowledge 
of social conditions 
every movement that 
makes for the better- 
ment of the people 
Queen Mary has 
always combined in a 
unique degree the 
domestic virtues of a 
good wife and mother 
with the keenness of 
intellect as well as the 



digmty requiied for her 
atation m life , and she 
will afford for all time a 
perfect example of what 
the wife of Britain’s 
king should be 

Mary Stuart, Queen op Scots (154i- 
15871 It uas with tears and heart-broken 
tries of farewell that Mary Stuart set sail from 
France for Scotland A girl of \9,jetuOTng 
hke an exile from Paradise to a 
for which she bad not a single affectionate 

thought~a queen 

Cinderella might have crept back to ashes 
Mary, the daughter of James V of Scotland 
and the French prmcess, Mary of Guise, wa 

w Sr“eavmg sl^irtLd^anritsSa^ 

tetai. demindS that the baby qnam 


MARY THE QUEEN MOTHER 
Equally with King George V, Queen Mary shared in the love 
and loyalty of the whole Empire— especially, perhaps, at their 
SiWer^uWee celebrations in 1935 Her digmW and true 
Sleiss set a high standard and esample for her 
successors and her subjects 


heir to the British throne, but the Scots decided 
to maintain the alliance with France, and chose 
the French hew as the future husband of the 
mfant Scottish queen 

Married to the Dauphin m 1558, at the age of 
16, Mary became queen of France, as well as 
of Scotland, when her husband ascended the 
throne as Francis 11 in 1559 A year and a 
half later she was left a childless widow, and 
left the dissolute court of France 
But the Scotland to which she returned was 
very different fiom the one she had left Her 
mother, who had acted 
as regent, had just died, 
the French interest had 
waned as the English 
power under Elizabeth 
W grown, and the 
Protestant Beformation, 
for which John Knox 
and others had long 
laboured, was now 
established Mary looked 
upon Protestant Scot- 
land as no moie than 
a pawn to be used m 
strengthemng her posi- 
tion m England for as 
granddaughter of Henry 
Fill’s elder sister, Mary 
was heiress to the crown 
of England if, as might 
be expected, Queen 
Elizabeth should die 
without issue Manx’s 
second marnage, in 
1565, to Lord Damley, 
who also had pretension 
to the English crown, 
was meant to strengthen 
this claim 

But Darnley’s neak 
insolence and Marj' s 
staunch attachment to 
Catholicism produced 


photo Hag HriaMbon 

discord between her and her Protestant subjects 
Darnlev’s natural jealousy was fostered bj 
many Scots lords, Mary’s enemies, P“"^ 
to the rapid advancement inth ^ -3 ^ 

favoured her low-born Itahan 
Rizzio Damley became a par^ to „ . 

^,racy of nobtes, r.».tod m too. 

fS' S ‘X” to?. — " ^ 

her husband, who was iCirk of 

Onenightthehouse 
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MARY OF SCOTLAND SAYS FAREWELL TO FRANCE 



After the death ot her hushand, Elng Francis n of France, Qneea hXary relnctantly gave up the gay hfe of the French court to return 
to her trouhled throne in Scotland We see her here on shiphoaid gazing sadly at the receding shores of the land she loved so well 
It seems as u the artist sought to show that the unhappy queen already had a presentiment of the tragedies that were soon to over 

whelm her 
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M . 1 STUART FACES HER FAVOURITE’S MURDERERS 

Although Mary s Italian secretary, David Rizzio, had always been hts devoted supporter, the foolish Lord Damtey, Maiy’s 
secMd husband, was ^rsuaded that the Italian was stealing the Queen’s heart, and helped to plan the murder of Rizno 
un fllarch 9, 1566, a party of Darnley s supporters burst into the Queen’s room at Holyrood Palace, seized the terrified secretaiy, 
and dragged him outside to his death The murderers were outlawed, and Darniey, a year later, was himself murdered 

Prom a patnttriff bp Euaene Merdt 


was blown up and Darnley’s murdered body 
was found near by the next mormng 
Suspicion against the queen flared into open 
denunciation and scandal when, three months 
and SIX days aftei wards, Mary was married to 
the Earl of Bothwell, who had been exposed as 
the chief of Damley’s assassins “ Bum her ^ 
kill her ' drown her I ” rang through the streets, 
and a rebel army took her prisoner at Carberry 
Hill While Bothwell fled to Denmark, she 
was forced to abdicate in favour of the boy 
James Escaping from prison at Loch Leven 
(May 2, 1668), she hastily ralhed around her a 
little army When this was defeated by the 
legent Murray’s forces at Langside, Glasgow, 
Maiy fled across the Enghsh border and cast 
heiself upon the mercy of her cousin, Queen 
Elizabeth, who promptly made her a prisoner 
The famous “Casket Letters,” said to have 
been mitten by Maiy to Bothwell, were con- 
sideied evidence of her guilt, but lately they 
have been proved to be clever forgenes 
Foi the next 19 years Mary’s name was con- 


stantly mvolved m plots for escape and for the 
overthrow of Ehzabeth The Babington con- 
spiracy m England vas only the last and fatal 
bnk in a senes which at length mduced Ehzabeth 
to bnng Mary to trial She was convicted of 
comphcity in the plot for Elizabeth’s assassina- 
tion So long as Mary lived there could be no 
safety for Ehzabeth, and at last she iras pre- 
vailed upon to sign the death-warrant On 
Eebruary 8, 1587, Mary Stuart, arrayed m black 
velvet and bearmg herself as befits a queen, 
was beheaded in Eotheringay Castle 
“ Cease to lament,” were her last vords to 
her weepmg attendants, “ for you shall now see 
a final end to Mar 7 Stuart’s troubles I praf 
you take this message -when you go— that I die 
true to my rehgion, to Scotland, and to France 
So ended in grim tragedy one of the stormiest 
and yet most romantic and fascmatmg careeis 
known to history 

jyj ar 3 rla.ndy USA One of the tlurteeii 
original states of the American Union, Maryland 
has Pennsylvania on the north and Delaware on 
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the east The western boundary is Virginia, 
and on the south is the Atlantic Ocean The 
state has a land area of 10,941 square miles and 
a water area of 2,386 square miles Aimapohs, 
the capital (named after Queen Anne), has a 
population of 12,600 Here is the U S Naval 
Academy The largest city and the most im- 
portant manufacturing and commeicial centre 
IS Baltimore (g u ) , Cumberland and Hagers- 
town are the next largest cities Maryland 
embraces the District of Columbia, the seat of 
the U S government at Washington 
Along Chesapeake Bay and the river Potomac 
lies a low tidal region, uhich rises to a central 
hill or “piedmont” 
region, and ultimately 
to the Blue Ridge and 
Allegheny Mountains 
Chesapeake Ba}’’ divides 
the state into two parts 
Agriculture is impor- 
tant, fine wheat, hay, 
fruit, and vegetables be- 
ing grown The fisheries 
are valuable, more 
oysters being taken than 
in any other state 
Among mimng indus- 
tries coal mimng is the 
moat important Other 
minerals are potter’s 
clay, fire-clay, marble, 
and sandstone The 
manufacture of men’s 
clothing IS also a very 
large industry 
In 1632 Lord Balti- 
more, desirmg a refuge 
for his fellow Cathohcs, 
secured from Charles I 
a grant of lands em- 
bracing the present 
state, which he named 
Maryland in honour of 
Queen Henrietta Mana 
The first colomsts landed in 1634 A dispute 
with Pennsylvama over the northern boundary 
hne was settled in 1763-67 by the survey of 
Mason and Dixon’s Line, which later became 
famous as the boundary between slave and free 
states Maryland’s sympathies during the Civil 
War were divided, but, though a slave-holding 
state, it adhered to the Umon The population 
is about 1,631,500 

Masaryk, Thomas Gabrigtte (1850-1937) 
One of the most respected statesmen m Europe, 
Masaiyk devoted himself ceaselessly to the 
pohtical freedom and mtegrity of the Osechs and 
Slovaks, and, nhen independence was achieved, 
he raised the nen state to a position of influence 
in the councils of Europe His energy of mind 
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PRESIDENT MASARYK 
*' The maker of Czechoslovakia ” is Masaryk’s btle, 
throughout his long life he fought for the independence of 
the Czechs and Slovaks, and led them as their first president 
to prosperity Here he is seen with his youngest grandson 


and body was unbounded To within a few 
years of his death his physical fitness was a 
source of u onder to all , at eighty he could 
outiide many younger men — and could touch 
his toes ^vlthout bending his knees He u as a 
man of deep knowle^e and an excellent 
hnguist A lover of England, of English people, 
and of English ways, he dehghted m riding on 
the upper deck of a London bus 
Masaryk was born March 7, 1850, atHodomn, 
m Moravia, and was the son of a coachman on 
one of the imperial estates Apprenticed to a 
locksmith when he was 14, and later assistant to 
the village blacksmith, by dint of hard study 

he became a professor 
in the Oech portion of 
Prague Umversity in 
1882 Elected a member 
of the Austrian Parha- 
ment in 1891, he was 
conspicuous for his de- 
nunciation of the con- 
duct of Serbo-Croat 
affairs by the Austrians 
When the World Wai 
broke out Masaryk sau 
that his opportumty had 
arrived, and although 
over 60 he set himself 
the task of ■mnmng inde- 
pendence forhiscountry 
He travelled widel}', 
visiting Holland, Italy, 
Prance, England, Russia, 
and the USA in his 
efforts to arouse sym- 
pathy for his country- 
men In 1915 he was 
professor of Slavic 
studies at King’s College, 
London Hethenworked 
m Pans, and was active 
m gaimng the support of 
the Alhes for the Czechs 
and Slovaks When, in 
1918, the Czechoslovak repubhc was formed, he 
uas called to be president, his position being 
confirmed by the national parhament on May 27, 
1920 He was re-elected in 1927 and again in 
1934 He died September 14, 1937 ILs son, 
Jan, became Czechoslovak mimster in London 
m 1926 His wife, an American, to whom he 
w'as deeply devoted, died m 1923 
Masaryk would have been notable for his 
hterary career alone, for he ivTote much on 
philosophical, sociological, and pohtical matters 

Masefield, John Edward (b 1875) The 
life of a poet, you may justifiably think, if not 
a quiet one, is at least unlikely to have been 
spent m dangerous places, m sadmg the seas, or 
in “roughing it” in the slums of great cities Yet 
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this IS hoAv a famous poet laureate, John 
Masefield, spent his early life Born at Ledbuiy 
in Gloucestershire, June 1, 1875, he served on 
the Conway, the traming ship for the Mercantile 
Marine, and sailed round Cape Horn He 
joined the White Star Line, but abandoned a 
sailor’s hfe when he reached the U S A , where 
in vaned employments he gained hard experi- 
ence of the lower strata of society All the 
while he had been practising writmg on his own 
account, and his “Salt-uater Ballads” were 
pubhshed in 1902 “ A Mainsail Haul ” in 1905 
and his edition of “ Dampier’s Voyages ” in 1906 
enabled him thenceforward to devote himself to a 
literary career in England (/Sceillus page 1637) 
Many of Masefield’s earher poems, as seen 
m the volumes of ld02-05, and m the “Ballads 
and Poems,’’ 1910, were marked by the bold 
rhythms of the Kiphng school His reputation 
was consohdated upon the pubhcation, in 1911, 
of the first of his long narrative poems, “ The 
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and highly characteristic sonnets in the volume 
entitled “Lollingdon Downs,” 1917 With 
“Reynard the Pox,” 1919, and “ Right Royal,” 
1920, animated pictures of the sporting hfe of 
the Enghsh shires, Masefield resumed his 
earher narrative genre " Enslaved ” was pub- 
hshed in 1920, and he was appointed poet 
laureate. May 9, 1930 
Versatile as he was, he also wrote plays, 
which include “ The Tragedy of Nan,” a finely 
dramatic dialect play, 1909, and “ The Coming 
of Chnst,” which in 1928 was performed on the 
chancel steps of Canterbury Cathedral But you 
inll best know him by his poems and his novels, 
mainly about the sea, which include “ Lost 
Endeavour,” 1910 , “ Sard Harker,” 1924 , 

“ Odtaa,” 1926 , “ The Bird of Dawmng,” 
1933 , and “ The Tabng of the Giy,” 1934 
Massachusetts, USA Thisisone 
of the original states of the American Umon 
The area, includmg the islands of Martha’s 


Everlasting Mercy,” recountmg in somewhat 
rough-and-ready verse the story of a village 
drunkard’s conversion It was followed by 
similar works, unequal but vivid in style “ The 
Widov in the Bye-Street,’ 1912, remarkable 
for its stark realism and haunting pathos , 
The Daffodil Fields,’ 1913 , and “ Dauber,” 
1913 Masefield was, in 1912, awarded the 
Edmond de Pohgnac prize for poetry 
“ Biography ’ 1912, one of Masefield’s less- 
Isnown poems, shows the poet concerned ivitt 
that ceaseless striving after an ideal beauty 
which forms the subject of the senes of grave 


Vmeyard and Nantucket (on which is a famous 
lighthouse), IS 8,266 square miles The capital 
IS the famous city of Boston (g v ) Other toivns 
are Worcester, Springfield, New Bedford, Pall 
River, Lowell, Concord, and Cambridge, the 
last the seat of Harvard Umversity 
There are no snow-capped mountains, but the 
Berkshire hills in the extreme west are among the 
most picturesque hiU regions of America, not 
unlike the Enghsh Lake District There are 
many rivers, the chief being the Connecticut, 
Merrimac, Charles, Housatomc, and Hoosac 
Cape Cod is the most prominent feature of the 
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whole Atlantic coast-hne For fishermen it is 
like a great pier from ■which they may stretch 
their nets, and for Boston it forms a superb 
natural breakwater The canal from Cape Cod 
to Buzzard’s Bay has removed the dangers 
which formerly gave the cape an ill name 
In the second half of the 19th century Massa- 
chusetts was transformed from an agricultural 
to a manufactunng commumty The industries 
include the manufacture of boots and shoes, 
paper, textiles, w atches, and machinery Massa- 
chusetts’ early prosperity came from its 
fisheries, which are still important 


MATCHES 

The landing of the Pilgrim Fathers at Ply- 
mouth m 1620 marked the begmmng of the 
history of Massachusetts, which was then called 
Plymouth Colony Many Puritans emigrated 
here during the reign of Charles I, and hlassa- 
chusetts became famous for its stnctly Puritan 
laws (the “blue laws’’) During the reign of 
Charles II there was friction between the 
colonists and the Mother Country The Revolu- 
tion of 1688 in England, however, brought 
rehef The present boundaries of the state of 
Massachusetts date from 1820 The population 
of the state today is 4,250,000 


LIGHT and HEAT in YOUR POCKET 


'J^he ancient Greeks venerated Prometheus — the giver of fire to Man — as the 
founder of civilization, and fire was long worshipped as a god Yet 
today eieryone carries this essential to life in his pocl^t 


Matches. A hundred years or so ago it was 
a solemn thing to watch the father of the family 
start a fire First of all, he took a httle iron 

box down from the 
high mantelshelf In- 
side it were a bar of 
steel, a fiint stone, and 
a bit of charred hnen 
or “ tmder ’’ He struck 
the steel on the flint 
and a starrj'’ spark 
flew off on the tmder 
Slowly the glow spread 
over the tinder until, 
by blowing on it and 
feedmg it with shav- 
mgs and splmters, 
which were sometimes 
tipped with sulphur, 
it at last burst into a flame from which a fire 
could be hghted It had long been kno'wn that 
phosphorus, sulphur and certam chemical com- 
pounds catch fire at low temperatures, but the 
friction match was not invented until 1827, and 
the first really practical matches were not put 
on the market until 1833 For many years 
most matches were tipped ■with a mixture of 
white phosphorus and sulphur, which gave off 
disagreeable fumes and took fire very easily 
Since white phosphorus was found to give 
off highly poisonous vapours which produce 
the 'terrible “ phossy ]aw ” disease once common 
m the match industry, its use has been pro- 
hibited m the leading countries of Europe 
The inflammable tips now usually contam red 
phosphorus or a phosphorus compound ■with 
other chemicals that promote rapid combustion 
“ Safety matches,” which ■will not easily 
igmte except when rubbed against the chemi- 
cally prepared strip on the side of the box, are 
usually tipped with quick-burmng cTiRTninalB 


such as chlorate of potash, while the phosphorus 
IS in the mixture on the rubbing surface of the 
box In some European countries “ vestas ” 
are much used They consist of thm wax- 
covered ivicks instead of wooden sphnts 
The making of matches is a fasoinatmg pro- 
cess All the work is done by amazing continu- 
ous match machines ■without the aid of the 
human hand Seasoned blocks of white pme 
of the reqmred thickness are fed mto these 
machines and turned into matches at the rate of 
nearly a milhon an hour 
As the blocks are fed m rows of hollow dies 
gouge into them and thus stamp out the match 
sphnts Some machines cut 50 sphnts at every 
revolution and revolve 300 times a imnute, 
makmg 15,000 sphnts a minute or 900,000 an 
hour On the upward stroke of the dies the 
httle sticks are forced mto holes in drilled 
metal plates, which hold them tightly Look at 
a match and you may see the mark of the plate 
on the lower end These plates are hinged 
together to form a long endless chain, winch 
carries the sphnts from one process to another 
Seven Mam Stages m Match-makmg 
First the sticks go into a chemical bath which 
prevents “ after-glow ” when the match is 
burned Then they are dried and carried 
through a vat of melted paraffin, which makes 
them bum readily Now they are ready for 
the head, which consists of two “ dips,” the 
first, or bulb dip, contaimng chemicals that ■will 
not Igmte under ordinary friction, and the second 
forming the sensitive tip After being dried 
by blasts of air the fimshed matches are pushed 
out of the plates and packed m boxes by auto- 
matic machinery Each box is packed as 
tightly as possible, usually with 50 matches 
The world uses about eight matches a day 
for every one of its inhabitants, according to 
the most rehable estimates About one-third 
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WEen the matches have their tips, they take a 
long “loop-the-loop” nde on the endless chain 
of the CTeat machine, while blasts of air dry 
them About 900,000 splints are cut per hour, 
80 nearly a million matches at a time go riding 
about over these big wheels At last they come 
back almost to their starting point, but ;iist before 
they get there, punches drive them out of the 
plates and into the box-packing mechamsm, leav- 
ing the plates empty to receive more splints 
The modern process is much more complicated, 
but also much less work, than the old process 
sketched below, in which the matches were slowly 
rolled up into big disks and then hung up to dry 
If you do not think so, }ust compare the price 
and the availability of matches then and now 
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Rolling 


Drying 






MATHEMATICS 

of the TTorld’s supply is made in the United 
States Siieden and Japan rank ne'<Lt in pro- 
duction, -while England has some vei^' large, 
modem match factories whose names are house- 
hold uords 

M athem atics. It has often been stated 
by scientists that the lower ammals are unable 
to count Cats, for instance, are unable to 
count the number of their kittens, or burds the 
number of eggs in their nests One of the most 
important facts about the human u orld is that 
objects m it can be counted and their dimensions 
and weights measured Far back in the dun 
ages uhen men first started to count, even on 
their fingers, the first of the sciences, mathe 
matics, began to reach formal development 
Mathematics may be defined as the science 
of number and quantity Elementary mathe- 
matics includes arithmetic, algebra, geometry, 
and trigonometry — all of vhich are described 
under their own headmgs Analytic and differ- 
ential geometry, the theory of probabilities, 
differential and integral calculus, analysis of 
comple-^ quantities, etc , constitute higher 
mathematics Then ue have what is called 
apphed mathematics, t e , mathematics used 
m such sciences as mechames, electricity, optics, 
and astronomy 

It was the Greeks who first lifted mathematics 
into the field of abstract thinkmg Because 
number and quantity seemed so tremendouslv 
significant, many of the ancients beheved that 
number u as the stuff from which the world u as 
made, or at least a 


key to its meamng 
This seems almost 
a foreshadowing of 
what modem physical 
science has discov- 
ered — ^that every in- 
variable numerical 
relation between 
physical substances 
IB a clue to facts of 
the most important 
meamng 

Thus when Galileo 
discovered that the 
velocity of falling 
bodies mcreases m a 
defimte ratio mth 
every stage of then 
fall, he had made an 
important step in the 
discovery of the law 
of gravitation Then, 
too, when Dalton 
found that chemical 
combinations only 
took place m defimte 
ratios, there was bom 


MAURITIUS 

the atomic theory of matter, and with it 
the wonders of modern chemistry 
Mathematics has a very real and defimte 
importance in hfe It is the one exact science 
from Avhich spring all other mechamcal and 
physical sciences Without it such calhngs as 
engineering could not e-xist, and a mathematical 
training is essential for all those who would 
adopt such professions 
(See Addition, Algebra, Anthmetic, Decimals 
Division, Factors, Fractions, Geometry, Loga- 
nthms. Mensuration, Multiphcation, Subtrac- 
tion, Trigonometry, etc ) 

IV^auritills. A httle oval emerald fringed 
with coral and set in the sea — such is the tropical 
British island colony of Mauritius, in the Indian 
Ocean about 530 miles east of Madagascar 
Its picturesque beauty, with mountains more 
than 2,700 feet high, is well kno-wn from the 
description given in Bernardin de Saint-Pierre’s 
classic novel, “ Paul and Virginia ” 

Sugar IS the chief export, and to it the island 
owes its prosperity Tropical fruits, coffee, 
cocoa, corn rice, spices, vamlla beans, hemp, 
and yams are also grown, for agriculture engages 
the majority of the inhabitants It is one of 
the most densely populated regions m the 
w orld Many Hindu coohes have been imported 
to work in the sugar-fields , in addition there are 
Chinese, Malays, negroes, and 4,000 whites 
Mauritius was discovered about 1605 by the 
Portuguese, who soon abandoned it Tt was 
occupied m 1598 by the Dutch, who gave it its 





PORT LOUIS, CAPITAL OF MAURITIUS 

All the s«a-borne trade of Mauritius passes through the capital, which aossesses a fine natural 
harbour — an inlet a mile long which can accommodate ships of the deepest draught This 
photograph shows ships in the port unloading cargo in the stream and the new deep-water quajr 
PMo Boaer j/dlfriraeAi eo«rl«s at The Crown Colonid 
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present name after their Count Maunce of they uent, after some difficulties, m 
Nassau The Fiench were its next masters From Amsterdam, where they landed, they 
aftei the Dutch abandoned it m 1710, and they went to Leiden, and there estabhshed a 
called it “ Isle of France ” The Enghsh con- church under the leadership of then beloved 
Queied it in 1810 mmister, John Bobinson 

Mauritius was once the home of the dodo, But though they found freedom in Holland, 
and of a large land tortoise and a crested parrot it was not really home to them Life there was 
It IS also famous unth phdatehsts as the 
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original source of some of w 
the world’s rarest stamps, iK 
notably the “ Post Office ” CTj 
I d of 1847 Terrific hum- □ 
canes often sweep over the 
island, and these are gener- 
ally followed by tidal waves, 


V V “ 

called by the inliabitauts “ les 
raz de la maree," which often 
create havoc among fishing 
craft The capital is Port 
Louis (55,000), which is also 
the chief port and coahng 
station It 18 a hive of 



' POST OFFICE ’ 
Here is the “Post 
Office “ Mauritius 
stamp, one of the 
greatest prizes of the 
coltedor and worth 
thousands of pounds 
Courlcivofr 7f T altancev 


activity and possesses a 
modern dockyard with every 
facfiity for ship-repairmg Area of Mauritius, 
about 720 sq miles , population, about 393,000 
Mayflower. In the last three cen- 

tunes thousands of ships have made them way , , - , j,.4.nnoe 

to America, bearing from the Old World many vessels had proceeded only a short distoce 
of the men and women who have populated when the SpeedweU l^^gan to leak ^ 
America, and whose gemus and industry have they weie forced^ to ui 11 Xl-.w •Pl*Jllll 


really home to them Life there was 
very hard Most of them had been fanners, 
and they were now forced, m this industrial and 
commercial oommumty, to follow occupations 
to which they were unaccustomed, and by which 
they could earn only a bare subsistence Worse 
still, their children were in danger of falhng 
away from their faith, and were groinng up 
partly Dutch instead of wholly English, a 
natural result of environment which they might 
have foreseen So, after long discussions, it 
was decided to go out into the wilds of the New 
World, where they might preserve then native 
language and customs, and have freedom to 
worship as seemed right to them 

The Story of the Great Voyage 
In 1620, after twelve years in Holland, they 
set sail in a little ship called the Speedwell 
At Southampton they found another slup 
awaiting them, the Mayflower, having on 
board a number of Separatists from London, 
who ivished to jom the expedition But the 


- r n -1 

abandomng the Speedwell, they sailed from 
Plymouth harbour on September 6, 1620, on 

the Mayflower , j i. 

It IS hard to realize today the hardships 
and perils of that voyage The delays had 


developed her enormous natural resources, 
made her laws, and welded her into a great 
nation Compared to most of these vessels, 
the Mayflower, a httle sailing vessel of 180 tons, 

was but a cockle-shefl Yet no other ships aou pe.- - irrh^time oflhe equinoctial 
arrival was fraught with such significance as brought them^to 

that of this httle vessel, which carried the Livmg in the stiflmg 

Pilgrim Fathers to America in the year 1620 wea^ th^i^ close quarters, upon the tossing 

Why the ‘ PAgnm Fathers ’ Emigrated am them 

To understand who these Pilgrims were and » Landmg of the Adventurers 

why they went to America, we must go ba® o reached the bleak and desolate 

Ehzabethan England round about the year 160 , of Cape Cod and the evemng of November 

Then It was that a group of earnest men and ^'l^J^f^^P^^SerancLred in the sheltered 
women began to farto ]St wSin the tip of the cape But 

rehgious devotion at the home troubles were far from being over 

Brewster, which was the ^^“Being thus passed the vast ocean, and a sea 

the httle viflage of Scrooby^n^ ^ Wilham Bradfoid one of 

leaders of the Pilgrims, m the quaui 


Ss ofTe rUfm, and for this they suffered ^ 

“STTf- rrrtA.-^ 

dup-that was HoUand, ana 


WITH THE PILGRIM FATHERS IN THE MAYFLOWER 
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This picture by William F Halsall shows the Mayflower lying at anchor in the harbour at Plymouth, Massachusetts, while a party 
of the Pilgnm Fathers is rowing ashore to explore the land and prepare shelters for the settlement During the winter the colonists 
lived on shipboard, until they had built cabins sufficient to house all the company 



"Ma^ower Compact’ one of the most memorable events m the history of America took place m the 
tiny cabin of the Mayflower, the day before the ship came into Provmcetown Harbour Here one ofW Pilenm Fathers is nnttmv 
his name to the histone document by which the colonists bound themselves to stand togeth^ and obersWaw « thVS 
^ make for their general welfare as a self-govemmg community ^ 
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wild beasts and wild men * and what multitudes 
there might be of them they knew not ” 

Their grant from the London Company 
was to settle m some place m “ Virgmia,” 
but they had come to land north of that pro- 
vince They wished to sail south to the nver 
Hudson, but the master of the ship refused and 
declared they must seek out a place of settlement 
where they u ere In a httle boat they explored 
the wintry waters of the bay Such a site as they 
sought was found at Plymouth across the bay 
To that harbour the Mayflower was then moved 
Before leaving the ship as “ loyall subjects 
of our dread soveraigne Lord, I&ng James,” 
the heads of the Pilgrim band set their hands 
to the famous Mayflower compact In this 
they promised to “ combine ourselves togeather 
into a civill body politick, for our better ordering 
and preservation and furtherance of the ends 
aforesaid , and by vertue hereof to enaete, 
constitute, and frame such just and equall lawes, 
ordinance, acts, constitutions, and offices, from 
time to tune, as shall be thought most meete 
and convement for the generall good of the 
Colonie, unto which we promise all due sub- 
mission and obedience ” 

M a y - f 1 y • Those dehcate-u'mged insects — 
members of the order Ep}iem.e,ropte.ia — ^with 
long threadlike tails, which m many places 
suddenly appear in clouds m late spring and 
early summer, filling up the globes of arc-lights, 
setthng m helpless masses on windows and pave- 
ments, or covering the surfaces of ponds and 
lakes with their bodies, are called “ may-flies, 

“ shad-flies,” or ” day-flies ” This last name 
comes fiom the estiaordinarily short life of 








THE ADULT MAY-FLY 

These two pictures, both the » snb-imago ’* 

Pheto! } J 


skin from 
IS set out in u 


MAZZINI 

the adult msect, which was formerly beheved to 
last but a day, and nhich, m fact, is rarely 
longer than a week The adult may-fly is in- 
capable of talnng any food, either sohd or 
hquid , hence its brief life 
But if the final stage of its life is short, the 
early stages are long Among the 300 or more 
species of may-flies are some that spend three 
years in the larval stage after hatching 
The eggs are laid in large numbers in the n ater 
and sink to the bottom The larvae are strong 
and active creatures which spend tbeir tune 
svsTmmmg about, crauling on the bottom, or 
burrowing m the ooze in seaicb of the smaller 
forms of ammal and vegetable life on ubich thej 
feed When full-grown, they rise to the surface, 
burst their skins, and fly away , as all the may- 
flies in one neighbourhood become adult about 
the same time, they ate often seen in huge 
swarms Actually, there is a uinged “sub- 
imago " stage before the insect is really adult, 
an unusual step not found in other insects 
Rsh devour may-flies greedIl 3 ^ and many 
of the artificial flies used by anglers are muta- 
tions of these insects 

Mayo* Co of Eibi! Lying in the extreme 
west of the provmceof Connaught, its long sea 
board washed by the Atlantic Ocean, is Mayo It 
IS the third largest Iiish county, covering some 
2,160 sq miles, with a population of 161 000 
Mayo 18 one of Ireland’s most picturesque 
districts, its coast-Ime being mdented by beautiful 
bays and guarded by numerous islands and islets, 
its interioi a succession of mountains niia 
valleys, lakes and rivers Here are Muilrea, 

Croaihpatrick (St Patrick) ' 

^ ^ 2,310 ft , the ruggedly picturesque 
AchiU Island, Ireland’s largest island, 
and Clare Island, situated off the 
coast , historicKiUalaBay, where the 
French landed in 1798 , and the nver 
Moy, one of the most famous of all 
salmon rivers, to mention only a few ot 
its glories Industrially and agricultur 
ally. Mayo is not, however, so riclilj 
favoured Deep-sea and coastal 
fishing, and trout and salmon fishino 
on the nvers and loughs eke out 
agriculture This isgenemfij confiiwd 
to potatoes and oats and the S 
of cattle, pigs, sheep, 

trout-fishmg district 
Mazzini, Giusfite (Pron mf- 
se'-ne) (1S05-IS72) Italy uas a 

mere geographical expres^on, m 
task of rendering it a unite 
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GIUSEPPE MAZZINI 

Mazziiu, an Italian revolutionaiy, was one of the three rulers 
appointed under the Republic of 1848 When united Italy 
became a monarchy, Mazzim refused to accept the new order 
and plotted for its overthrow until his death 

In his 3 outh the sight of the refugees from 
the unsuccessful rising in Piedmont led him to 
give up his promising career as a laiv 3 'er and 
journalist in Genoa, and to devote his life to 


the life of an exile ' He was the most untunng 
political agitator in Europe He was always 
wnting, and his orgamzations soon extended 
through Italy For seven years he struggled hard 
against povert}' in England, yet managed to 
help his poorer ignorant countrymen, the London 
organ-gnnders, by teaching them in mght classes 

On the outbreak of the Lombard revolt 
(184S) Mazzim threw himself into the struggle 
When the republic was proclaimed at Rome, 
Mazzim was chosen to be one of three rulers 
with the power of dictators On Apnl 26, 1849, 
however, the French soldiers arrived, and m 
June the republic fell, and inth it the immediate 
plans for Italian unity 

Ardent patriotism, heroic self-sacrifice, and 
unconquerable faith m the final tnumph of 
his ideas made Mazzim a great leader of men 
Yet he could not work well with others, for he 
could never compromise This fault led to 
difficulties between him and the other two 
leaders of Italian umty — Garibaldi, its kmght- 
errant, and Cavour, the statesman who con- 
ceived the plans w hicli made nmon a reahty 

Mazzim was sentenced to death three times 
In 1866, after the kingdom of Italy was estab- 
lished, the sentence was rescinded, but he 
lefused a pardon and continued to plot 
against the monarchy until his death 
Meat. Although poultr}', fish and other 
eatables may correctly come under this headmg, 
we generallj employ the word meat to descnbe 
the flesh of cattle, sheep, pigs and deer used for 
human food In othei lands horses, remdeer, 


w orkmg for unity and 
liberal republican 
ideas As one of the 
“Carbonan” (revolu- 
tionaries) he was 
imprisoned in 1830 
When set free the 
next year, his life- 
plan was settled His 
first step w as the 
formationof arevolu- 
tionary society called 
“Young Italy,” whose 
motto was “God 
and the People ” and 
whose banner bore 
on one side the in- 
scription, “Unity 
and Independence,” 
and on the other, 
“Liberty, Equality, 
and Hnmamty ” 
Mazzim’s revolu- 
tionary activity made 
Italy exceedingly 
dangerous for him, 
and from 1832 he led 
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HOW A SIDE OF BEEF IS CUT UP 
Here the quarters are marked off to show how they are cut for 
market Left, hmd quarter A, leg , B, topside , Bi, underside , 
C, aitchbone , D, thick flank , E, rump , F loin , G, flank , dotted lines 
show direction of cut on the other side Right, fore quarter A, fore- 
rib , B, brisket C, middle piece , D, clod and sticking , E, shm 


bears, and many 
other ammals are also 
eaten To the meat 
derived from each of 
these sources we give 
distinctive names, 
e g vealfromthe calf, 
beef from the bul- 
lock or cow, mutton 
from sheep, pork and 
bacon from pigs, and 
venison from deer 
These again are sub- 
divided mto other 
categories, according 
to the particular part 
of the carcass from 
w bich the meat is 
cut, or the different 
processesitundergoes 
before bemg offered 
for sale m the shops 
For example, the 
carcass of the bidlock 
IS first cut by the 
butcher into fore and 
hmd quarters, after 
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which each quarter is cut into a certain number 
of joints, each having a specific name Thus, 
the two fore-quarters, as you uull see from the 
illustrations in page 2686, are divided into 
“cuts” or joints called the "fore-rib,” the 
“ middle piece,” the “ bnsket,” the “ clod and 
sticking,” and the “shin,” while the two hind- 
quarters aie cut into the “flanlt,” the “rump,” 
the “loin,” the “aitchbone,” the "underside,” 
the “ topside,” the “ thick flank,” and the “ leg ” 
The carcass of the pig is split lengthwise, 
and, when used for bacon, the several cuts, 
beginmng fiom the fore end, are named the 
“fore-hock,” the " collar,” the " thick streaky,” 
the “ back and ribs,” the “ thin strealcy,” the 
“ long loin,” the “ flank,” the “ gammon hock,” 
and the “ coiner hock ” When used for pork, the 
joints, m the same order, are named the “ hand,” 
the “ belly,” the “ loin,” and the “ leg ” 

The butcher cuts the sheep’s carcass quite 
differently, as the accompanying picture shovs, 
and the various cuts are known as the "leg,” 
the “lorn,” the “breast,” the “neck,” and 
the “ shoulder ” 

For veal, the calf’s carcass is dinded into the 
“leg,” “lorn,” “breast,” and "shoulder,” 
while for vemson the only cuts used are the 
“ haunch,” which includes the lorn and the leg, 
the “ shoulder,” the “ breast,” and the “ neck 
Although these are all trade terms, they are 
equally knoim to the 
housewife, who buys 
her joints under their 
various names 

The meat trade of 
Great Britain is an 
immense industry 
catering for the needs 
of nearly 40,000,000 
peoplehaving, approvi- 
mately, an annual 
average consumption 
of 136 lb per head 
The great Smithfield 
Market, in London, the 
largest in the woild, 
handles some 500,000 
tons annually 
Meat Packing. 

Within quite recent 
years the business of 
meat packing has 
grown to proportions 
which have astonished 
the world and changed 
the hves and habits 
of people m many 

civilized countries 
It covers the whole 
process of buying, 
slaughtenng, curing, 



mutton 

Carca« of a sheep, showing 
joints into which it is cut by 
the butcher 

2686 


preserving, manufactunng, and sellmg meats and 
their by-products The buyers are stationed at 
all of the leading hvestock markets gathering up 
supphes from faim and factory , the salesmen 
and refrigerator cars carry their products to 
practically every meat and provision dealer 
The industry had its origm in the United States, 
Chicago bemg its mam centre, but today, m 
many European and South American countnes, 
there are numerous specialized meat-packing 
concerns, though none to equal in size or output 
the vast stock-yards of Chicago 

‘ Packmg-town ’ m Chicago 
People who visit the Chicago stock-yards, 
commonly called “ Packmg-town,” usually ex- 
pect to find one set of buildings and many stock 
pens They see cattle, sheep, and pig pens in 
abundance, but they are astomshed to find that 
the “ yards ” is a manufacturmg city in itself, 
with many buildmgs and streets, banks and 
stores, telephone and telegraph exchanges 
Elevated railways run overhead and elevated 
pathways, pens, and buildings are everyirhere 
Some idea of the size of this packmg centre may 
be obtained from the fact that the Chicago yards 
comprise 600 acres, and include 300 miles of rail- 
way track, 25 miles of streets, and 13,000 pens 
They are able to handle daily 75,000 cattle, 
100,000 sheep, or 200,000 pigs On a busy 
day you might be able to count 3,000 or more 
railway trucks bnnging in ammals 
Many labour-saving devices are employed by 
the packing companies Animals are slaughtered 
and dressed and tlie meats taken to the 
atuig rooms m surpnsmgly short times Cattle 
are driven mto a row of pens, killed, and hoisted 
bv chams that move along an overhead track 
past a row of workmen Each workman per- 
forms one special task as a carcass pass^ nim 
It takes only a few minutes to kill and ^ess a 
full-grown pig The greatest care is taken to 
keep the meat clean and samtary, and to c 
the carcasses so that nothmg shall ^s*ed 
Most noteworthy of the economies produced by 
modern paclang methods, 
auction of an astomshing array of by-produots 
from parts of ammals formerly 
waste Hides and skins, of course, have 
been made mto leather, but 
products are made from the blood, 
hoofs, horns, and entrails 

The blood yields albumen, and scram fo 
„iaton^ m tt, ouitea d 
,lBo T.»ed m the “f 
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METROPOLIS OF AMERICA’S MEAT TRADE 
Chicago IS the greatest centre of the meat-packing industry in the world and its stock-yards are 
one of the sights of the city The photograph shows the rows and rows of pens in one of 
them Along the covered ways between the pens the animals pass to the slaughter-houses and 
canning factories A stock-yard is cleared in a day, and a fresh supply arrives in the night 


used in making rope, 
to stuff hcrse collars, 
and as a bmder in 
plaster From sheep 
mtestmes is made 
catgut, used for the 
strings of rackets 
and musical mstru- 
ments Several im- 
portant preparations 
used m medicmeare 
denved from the 
brains, stomacbs,and 
^ands of slaughter, 
ed animals These 
mclude msulin, pep- 
sm, pancreatin, and 
thyroid extract The 
inedible fats are ex- 
tensively used m 
making soap, lubn- 
catmg oil, and lUu- 
minatmg oil {See 
also Refrigeration) 

Meath, Co of Eire Stretchmg northwards 
from CO Dubhn to the Carhngford Mountams, 
this Leinster county embraces some of the 
richest land m Ireland, and through its broad 
pastures run two noted trout rivers, the histone 
nver Boyne and the Blaokwater 
For centunes “ Royal Meath ” was a separate 
provmce, ruled over by successive pagan and 
early Chnstian kings Here, m the valley of the 
Boyne, stands the BUI of Tara, with the rums 
of the royal palace celebrated in the famous 
Imes of Thomas Moore beginning, “ The harp that 
once through Tara’s halls ” And here was fought 
on July 11, 1690, the battle of the Boyne, 
where James 11 was defeated by William III 
Agnculture is the sole mdustiy the propor 
tion of pasturage to tillage being nearly four to 
one Great numbers of ^e cattle and sheep are 
reaied, and poultry fanning is being developed 
on an ever-widenmg scale The area of Meatii is 
905 sq miles, and the population 64,000 
The largest town is Kavan (An Uaunh , pop- 
ulation, 3,650), but Tnm (population, 1,320) is 
the county town, and is notable for its antiqui- 
ties Histone Kells, with its round tower, St 
Columba’s house, and ancient crosses, linking it 
with the monks of Iona and their founder St 
Columba (521-597), is a place of pilgrimage for 
aH interested m Ireland’s past Heie was writ- 
ten by the monks the famous Book of Kehs, 
the most beautifully lUiumnated volume m the 
uorld It is now preserved ra Tnnity College 
Library, Bublm {See illustration in p 582) 

Mecca, Abasia From the days of Mahomet 
to the World War of 1914-1918 no Christian is 
known to have openly entered this holy city 
of Islam and returned to tell the storj Those 


who did so are the handful of adventurous men 
who went there m disguise or protected by a 
temporary profession of Mahomedamsm But 
these few who succeeded m the attempt saw 
one of the most remarkable sights m the world, 
for an average of about 100,000 pilgrims from 
the Bhole Mahomedan world converge on 
Mecca m the 12th month of every Mahomedan 
year, on the sacred journey that every behever 
IS enjoined to make at least once m his hfetune 

Caravans Across tiie Desert 
Through the Suez Canal come the Egyptians, 
bearing their gift of a costly black brocade for 
the sacied Kaaba, the cube-shaped stone 
sanctuary m the court of the mosque Across 
the Indian Ocean come the faithful from Java, 
India, Iran, and Zanzibar, who disembark 
at the Red Sea port of Jidda and jom the slow 
camel caravans across the 55 miles between 
the coast and Mecca Other caravans make the 
still longer progress down from Baghdad and 
Damascus, the wealthy pilgrims on camels, 
the poor on foot Of late years, however, many 
have used the Hejaz railway from Damascus to 
Medina , and since 1927 Kmg Ibn Saud has 
provided motor-bus transport between Jidda 
and Mecca, and poheed the route to protect 
pilgmns from Bedum robbers 
The “ forbidden city ’ hes hidden among 
barren hills m a valley where nothing grows 
The sun glares down upon it, there is never n 
breeze, and the rams which sweep down from 
the hihs once or twice a year often amount to 
cloud-bursts that sweep away houses and damage 
the holy bmldmgs Photographs show that it is 
a oily of rather European-looking daik stone 
houses, three to five storeys high, built along 









In tins view oi Mecca during the pilgrim season notice the hundreds of tents set up to shelter the Mahomedan pilgrims, who hare 
come to pay homage at the shrine of the Prophet The chief ceremony consists m tosmg the " Black Stone ” set m the wall of the 
Kaaba shnne, shown in the lower picture Then they circle the shnne seven times, three times running and four times walking 
Neat they run up and down some of the sacred hills you see here, visit near by holy places, and throw stones *' at the devil ” m 
the neighbourmg village of Mma Once the ceremonies are complete the pilgrims acquire the honourable title of " Hajji," 

together with the privilege of weanng a spend green turban 
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MECCA 

streets that all slope to the Great Mosque — an 
immense open court surrounded by a colonnade — 
containing the mndouless black- veiled Kaaba, 
the pulpit, and the sacred well of Zem-Zem 
Long before Mecca appears round a bend m 
the mountains, the pilgrim shaves his head and 
puts on two white seamless garments in place of 
his ti a vellmg clothes He v cars these until after 
he has kissed the sacred black stone that is built 
mto the south-eastern corner of the Kaaba, and 
performed the other intricate ceremomes which 
'occupy the next few days and reach their 
climav m a pilgrimage out to Mount Arafat, a 
half-day’s journey awaj Here the pilgnm 
takes his stand at noon on the nmth day of the 
pilgrimage month and recites prayers and texts 
till sunset — ^the most important ceremony of the 
whole pilgrimage, and the one which alone 
entitles him to the coveted title of Hajjt 
(“ pilgn m ”) for the rest of his life At Mina, on 
the journey from Arafat back to Mecca, the 
pilgrims sacrifice an animal, throw stones at 
three pillars which aie believed to repiesent 
Satan, then shave their heads agam and put 
on ordinary clothing 

During the sacred journey thousands die each 
year from hardship, or are killed by bandits, or 


are smitten by cholera and other epidemics that 
sweep through the multitudes as they crawl 
along the roads and stand closely packed on 
the sides of Arafat or m the Great Mosque 
Mecca was a place of pilgrimage long before 
the nse of Mahomedanism When Mahomet 
was born, m a D 570, it was a commercial town 
of some importance, lymg on the ancient 
mcense trade route from southern Arabia It 
v'as also the centre for a cult then widespread 
m Arabia , and the Kaaba with its black stone 
fetish, supposed to be as old as the u orld, was 
surrounded by 360 idols, one for each day of the 
ancient Arabian year Mahomet kept the 
tradition and many of the ancient ntes, while 
doing away with the idols Old Mahomedan 
legend attributes to Abraham the building 
of the first Kaaba, and it affirms that the black 
stone (probably of meteoric ongm) came from 
the Garden of Eden with Adam and Eve 
Mecca, as part of the provmce of Hejaz, was 
under nommal Turkish rule until the grand 
shenf of Mecca achieved mdependence dunng 
the World War In 1924 Ibn Saud, sultan of 
Nejd, with his Wahabi followers took Mecca, 
and two years later he was declared kmg The 
population of Mecca is about 88,000 


LAWS that all MACHINES must OBEY 


"Ctery machtne howeter simple or complicated, is goierned by certain laws 
“ of force, resistance, and motion, ana the study of these is called mechanics 
Thus this dry-sounding name retdly covers a most interesting subject 


Mechanics. Ear back in the dim ages, 
long before the days of recorded history, men 
had begun to increase the efficiency of their 

hands by the use of 
rude machmes or tools 
embodymg mechamcal 
principles Having 
learned to grasp sticks, 
they found, accident- 
ally no doubt, thatthese 
sticks could be used 
as levers to move stones 
too heavy for unaided 
human strength to lift 
It was easier to drag 
the killed game home 
up the sloping side of a 
hill than to pull it 
straight up over the 
face of a precipice , and some prehistoric mven- 
tor found that he could secure the advantages of 
an tnchned plane by means of long smooth poles 
laid to slope from the month of his cave in the 
steep rock down to the level ground at its 
foot When men found that sharp-edged stones 
would split wood and bone, they had discovered 
tlie pnnciple of the wedge, which they presently 



. __ 
Levers make work easier 


turned to account m makmg axes, kmves, arrow 
heads, bodkms, and other sharp implements 
A more dehberate mgenuity must have gone 
to the mvention of the wheel and aaJe, the 
pulley and the screw, but these sis simple 
machines (the lever, the mclmed plane, the 
wedge, the wheel and axle, the pulley, and the 
screw) had all been mvented brfore the dawn 
of recorded history We use them every day, 
both m the sunple form and as elements m 
the steam-engme, crane, motor-car, etc 
Archimedes first made known the pnnciple 
of the lever — a rigid bar free to move about a 
fixed pomt called the fulcrum, used to raise a 
weight or to overcome resistance, in this the 
power has greater effect the farther it is from 
the fulcrum, the resistance remauung in the 
same place The motor-jack — by means of 
which a cluld can raise one end of a car weighing 
a ton or more — the seesaw, and the crowbar are 
familar examples , shears, tongs, and nut- 
crackers are double levers Almost all locks are 
constructed on the lever-action pnnciple 
The Egyptians are said to have used the 
mclmed plane m building the PjTamids, and 
drajmen now use it in loading hea\y barrels 
mto wagons The wedge is a double mclmed 
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and we use it m ™'glit 
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to ohauge the dueofon of foiee e.&. a” a^ 

jGr-=i;r=~~--^ , motor, we use the same laws that 




we do m explainmg the levei, wheel 
and axle, and other simple mach- 
' mes Every boy and gu-1 should try 
to study how the machines about 
them act, that is, to understand the 
mechanics of the maohme 
You have probably seen a bridge 
marked “ maximum load 5 tons ” 
i How did the engmeer know the safe 

I load * As a matter of fact, the en- 

■ gmeer made a drawmg of the bndge 
* before it was built, showing the size 
of each part, and calculating for the 
bridge when complete to cairy its 
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own weight and 
the biggest load 
that was to be 
allowed to pass 
across it 

In the case of a 
bridge or of a build- 
ing, the forces act 
so as to produce no 
motion, that is, they 
are balanced That 
part of mechanics 
which deals with 
balanced foices is 
called “ statics ” 

A good example 
of balanced forces 
IS seen in the crane 
used by builders 
and wharfingers to 
lift heavy loads 
The crane is a com 
bination of the lever 
and pulleypnnciples 
■Wien a force act- 
ing on a body is not 
balanced, there is 
motion of the body 
Inthesteam engme, 
the unbalanced 
force of the steam 
against the piston 
produces the motion 
of the piston, and 
this motion is trans- 
mitted to the driv- 
ing shafts, and 
thence by belts and 
pulleys or cog- 
wheels to some 
machine tool In 
the locomotive, the 
unbalanced force 
through the coup, 
hug acts on the 
tram of carnages 
and moves them 



elled, u the imtial velocity, i 
the time taken and / the 
acceleration Thus the dis- 
tance a body dropped from 
an aeroplane will traverse 
in 10 seconds is easily found, 
for tt = 0 (the body bemg 
imtially at rest), / = 32, 
and < = 10 So, substitut- 
ing, we get jS = 0 X 10 -1- ’ 
X 32 X (10)® = 0 + 16 x" 
100 = 1,600 feet The force 
m the case of the falhng 
body is the force of gravity 
or weight, that is, the attrac- 
tion winch the earth exerts 
m all bodies, the most um- 
versal and yet the most 
mysterious of all forces 
The wonderful progress 
made m using the forces of 
Nature is due primarily to 
Galileo’s studies Fiom hi^ 



PULLEYS AS LABOUR-SAVERS 

In the larger picture the weight (F) is supported by the two ends of the rope (M and N) passing 
through a ' moving ' pulley (O) The man has only to pull against one-half the total weight, 
for the overhead beam and its rope (M) supports the other half However, to raise the weight 
he must pull in twice as much rope as he would if be lifted it directly, for he must shorten two 
ropes instead of one This simple type of pulley is also shown in the diagram (1) The '* fixed 
pulley ’ (B) in the next set (II) merely changes the direction of pull without multiplying the 
power, because the downward pull is not acting directly upon the moving or weight pulley (A) 
In Figure III there are four supporting strands acting directly on the weight through the moving 
pulleys (A and C), so in such an arrangement a given pull will move a weight four times as great 
There is, of course, a corresponding loss in the space travelled by the weight The fixed pulley 
(B) simply turns the rope back to pass through the second moving pulley (C), and does not 
affect the working power The law of pulleys says that ' the lifting power is the power applied 
multiplied by the number of strands acting directly upon the moving pulleys ” In the bloch-ind- 
tackle rigging all the fixed and all the moving pulley wheels are incorporated in two * blocks ' 
The result is the same as in Figure III, where the wheels are shown separate for clearness 


That part of the 
science of meclnnics 
which treats of forces producing motion in 
bodies IS called "djnamics” or “kinetics” 
The simplest and most common case of an 
unbalanced foicc producing motion is that of an 
unsuppoitcd weight It falls to the giound 
with a ttlocitj which increases uniformly, that 
IS, with a constant increase or accolciation of 
speed Starting fioni rest, the bod^ falls in 
one second 16 feet , in tw o seconds the distance 
fallen is 01 feet, in three seconds 144 feet, etc 
Its aclocitj thus increases 32 feet per second in 
evth stcond This is expressed bi the formula 
4> = «/ -f i fl-, where S = the (Ustance trav- 


famous expciimcnts, particularly those at the 
leamng tower of Pisa (loSS-1596), Galileo dis 
covered the law of the motion of a bod} acted 
on b} a constant foice 

Neail} a centur} later Sir Isaac Newton 
stated the completed facts connecting the 
motions of bodies and the forces It is said 
that Newton got liis idea from watching an 
apple fill from a tree, thus showing that a 
common occiiuence, when propeily studied, 
leads to gicat results Newton’s great book, 
** The Mathematical Principles of Natural 
Pliilosoph} " was published in ICb? 
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mechanics 

In modern mechamcs, we study sueli subjects 
as the foiees m rotating machinery, the pressure 
and speeds of flowmg water and of whirling air, 



PRINCIPLE OF THE INCLINED PLANE 


the flow and oscillation of electrons in 
the electric current, the vibrations of 
hght, wireless, and X-ray waves , and 
all these varied motions depend upon 
the laws of dynamics derived from New- 
ton’s famous three fundamental laws of 
motion These are as follows 

(1) Every body stays at rest, or, if m motion, 
contmues moving uniformly in a straight line, 
unless acted on by an outside force That is, 
matter has inertia 

(2) To set a body in motion, or to stop a moi 
mg bodv, the force required is greatei the greater 
the mass of the bodj, or the quicker the bodv 
IS started or stopped Also the change of motion 
IS In the direction of the acting force 

(3) To every action there is an equal nnd 
opposite reaction 


MEDICI 

Medes. In the long-ago days uhen fho 
mghty ^^lan Empire was at the height of its 
power there grew up on its borders, m the 
mountainous land south-east of the Caspian 
Sea, another power which steadily became more 

togerouj-ttc togdom of wia 

toast to the Assyrians, who were Semites, the 
*^£onged to the great Indo-European 
family, from which we our- 
selves and practically all 
the peoples of Europe ex- 
cept the Jews are descended 
Once subject to the 
Ass5T’ians, these people, 
simple m their habits and 
strong in body, had won 
their independence and 
were gaimng m strength, 
while their former 
masters became 




Here we see the inclined plane in the most 

-« a. 1 -^ Bcrew You rcnicinbor how we showed tnat tne 

rr4erwrt«rry.^h"e^ 


Sappose a workman, who can lift 200 pounds and no more, has to raise 
a dOO-ponnd box (A) to a platform Obviously, he cannot hft it directly, 
bnt if he laid a long sloping plank — that is, an "inclined plane" (B) 
up to the edge of the platform, he could do the job easily, provided, of 
course, he got rid of excessive fncdon by putting rollers under the box. 
The pnnciple of the inclined plane is that the smaller the angle (G) of 
the inclined plane, the easier it is to move the weight, although the 
weight must, of course, travel over a correspondingly greater distance 
In the lower picture, the principle of the wedge is illustrated, which is 
simply our first inclined plane reversed, the sloping plane being driven 
under the object to be lifted 

weakened through wealthandluxury 
At length the Medes m 606 b c sivept 
[►54 down from their heights on Nineveh, 

3 the Ass 3 ’Tian capital, and, with their 
^ Babylonian alhes, laid that splendid 
city m ruins 

For a bnef time the Medes were 
the greatest poTver m western Asm 
But among their vassals were the 
Persians, another Indo European 
people, "who were, like the Medes, 
followers of the rehgion of Zoroaster, a foim of 
sun-worship, and who had the same language and 
customs And now again the subject state became 
the ruler, for Cyrus the Great, king of Persia, 
about 55S B c seized the throne of the Jlcdian 
long Astyages In course of time the tw o peoples 
were merged into one as “Medes and Persians 
Medici. (Pron med'-i-chi) Inthestunngdajs 
of the Renaissance many famihes rose to pnneen 
power over Itahan cities by force of arro^ m 
tngue, and assassmation The Medici o 
ence, on the other band, rose chioflj 3 
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■wealth denved from com- 
merce and bankmg, and for 
a century concealed their 
absolute rule under the popu- 
lar forms of a republic 
Giovanra de’ Medici (1360- 
1429) was the real founder 
of the wealth and power of 
the family His son Cosimo 
(1389-1464) did vast bankmg 
and commercial busmess by 
means of his branch houses 
in Rome, Vemce, Geneva, 

Bruges, London, and else- 
where , at the same time he 
ruled Florence through his 
skiU m securing the election 
of his ovm friends Cosimo 
was a generous patron of art 
and hterature 
With Gosimo’s grandson, 

Lorenzo the Magnificent 
(1448-1492), the glory of 
the Medici reached its height 
He escaped the fate of his 
younger brother Giuhano, 
who was stabbed to death m 1478 as the result 
of a plot of their Florentme enemies Lorenzo 
contmued his grandfather’s pohcy and even 
excelled him in the munificence of his patron- 
age of men of letters and artists, mcludmg 
the youthful Michelangelo 


MEDICINE 

Lorenzo’s influence at 
Rome enabled him to secure 
the election as cardinal, at 
the early age of fourteen, of 
hiB second son Giovanni 
Later this son became Pope 
as Leo X (1476-1521), and 
gamed fame for his patronage 
of fine arts 

The later, Medici — ^from 
1530 — ^bore the title of Duke 
of Florence In 1569 Cosimo 
the Great received from the 
hands of Pope Pius V the 
title of Grand Duke of Tus- 
cany The Medici contmued 
to rule until 1737 
Catherme de’ Medici (1519- 
1689), great-grand-daughter 
of Lorenzo the Magnificent, 
became the wife of one 
French king (Henry II) and 
the mother of three others — 
Francis 11, Charles IX, and 
Henry III She iva, am- 
bitious to keep undminushed 
for her sons the power of the French monarchy 
France was torn by rehgious wars, and in the 
mmonty of her sons Catherme mtngued now 
with the Cathohc party, now with the Huguenots, 
and was chiefly responsible for the terrible St 
Baitholomew’s massacre (See illus pp 2132-3) 



LORENZO DE' MEDICI 
Lorenzo de’ Medtci, known as the Magnificent, 
in the isth century raised Florence to the highest 
pinnacle of ib greatness 
VUizi ralleru Florence photo ,IIinitri 


MAKING & KEEPING the BODY HEALTHY 

edtctne, tn one form or another, is one of the oldest sciences, for the 
most primitive men learned something of the curatire and apparently 
magical effects of herbs nhich they saw the animals eat 


Medicine Aim SunaEBy Whenahttle 
girl ■was asked what medicine is, she said, “ It is 
some nasty stuflf that you have to taken hen 
you are sick ” Now that is one meamng of the 
word “ medicine,” but it is a secondary and un- 
important meaning Medicine really means 
" heahng ” Drugs nowadays play only a small 
part m the treatment of disease The sooner 
the little gffl and all other people find that out, 
the better it -will be for them Medicme, in this 
■wider sense, is the science and art of preventing, 
curmg, and alleviating disease 
If our knowledge of medicme were peifcct, 
perhaps we could prevent all diseases Even 
■with the present knowledge thousands of hves 
are saved annually through the control of tj'phus 
fever, small-pox, lockjaw, rabies (caused by 
mad-dog bite), diphtheria, and other diseases 
that used to kill many people 
Curing disease is more difSculs than prevent- 
ing it The body really cures or attempts to 
cure itself All the doctor can do is to help the 
body to cure the disease But this is veiy 


unportant, because often the body cannot do it 
by Its own unaided eSbrts 
People often confuse the symptoms "with the 
disease itself For example, if you have an 
achmg tooth, and you put m somethmg that 
stops the pam, you do not cure the disease at 
all The tooth must be properly treated by a 
dentist Probably the best he can do is to stop 
the disease for a tune by diggmg out the decay 
and filhng the cavity with some protective 
material This illustrates the third part of our 
defimtion of medicme, namely, “ alle^viation ” 
Diagnosis — ^the First Step 
Now if you have learned the real defimtion 
of medicme and understand the three parts of 
it, you can see plainly that the first thing 
necessary is to identify the disease producing 
the symptoms This is called “ diagnosis ” To 
do this the doctor must know the cause and 
nature of all diseases, and be fuTmli^r with all 
them symptoms Then, from his knowledge of 
the patient’s history and his expenenco of 
similar cases, he is able to diagnose the cause, 
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A VISIT TO THE DOCTOR IN THE MIDDLE AGES 

This illustration of a doctor's house is from a fifteenth-century manuscript The doctor is wearing a robe with fur lappets, 
and, as is not uncommon m drawings of this time, the artist, wishing to show two separate actions, has drawn the same man 
twice in one picture — ^attending to the injured arm of a young man, and preparing a potion for another patient The right of 
the picture shows two more men arrimg to have their injuries attended to 

Bnlisli Sfuteem Boval MS 


and to prescribe those medicines and methods of 
management which will either cure or greatly 
alleviate the disease 

Each one of these three thmgs has been 
very hard to find out Mankmd has only slowly 
learned through ages of study somethmg of the 
nature of disease 


are germ diseases (Ses Germ Theory) There 
are some diseases — ^for example, cancer— of 
which the cause is not yet known 
The diagnosis of the particular disease n 
person has is often very ifficult The doctor 
must have a thorough knowledge of anatomj', 
chemistry, physiology, and pathology He must 
apply various chemical tests, use the microscope. 
X-ray exammations, etc Most important of 


Eirst, it had to be discovered how the body 

IS constructed (Anatomy) and how it works ^ , i i 

(Physiology) The body works as a chemical all, he must obtam a complete medical histoi^ 
machme, so physiology has to depend on of his patient, showmg his previous illnesses, as 


chemistry Then men had to learn 
what disease does to the body — 
how it changes the body This 
science is called Pathology 
It IS only withm the last seventy- 
five years that we have learnt 
much about the cause of disease 
The germ diseases are the best- 
known These are caused by the 
growth m the body of very minute 
plants or annuals, which are called 
bactena {q v ) Each kmd of ma- 
hgnant germ causes or is identified 
with a particular disease Pasteur, 
the great Erench chemist, was the 
first to prove that certam diseases 
are due to germs Now we know 
that diphtheria, typhoid fever, 
tuberculosis, and numerous others 



HIPPOCRATES 
The “ father of medicine," as 
Hippocrates was called, lived 
in Greece about 400 B C 

Jtfttwum phofo ifaMcil 
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well as i^ormation regardmg his 
habits, employment and geneial 
economic position 
When the disease has been re 
cognized, then only can it be tieated 
with some assurance of really help 
ing the body to cure itself But 
if the disease is one whose cause is 
unknown, the doctor is greatly 
handicapped I^nien the cause is 
known, however, the chances arc 
better In some cases scientists 
have found chemicals (drugs) •uliicn 
■snil pick out and kill germs m 
the body without lolling body cells 
Surgery is another metliod oi 
treatmg disease Sometimes 1 10 
diseased part may be cut aua^ 
entirely Clogged tubes may b 


MEDICINE 8C SURGERY 


opened and cleaned out Sometunes displaced 
parts are rearranged in their proper places 
Surgery has improved wonderfuUy in the past 
fifty years, owing to the discovery of anaesthetics 
and to the introduction of antiseptics by the 
famous surgeon Lord Lister 
Some diseases are due to wrong foods, and the 
diet needs correction The discovery of vita- 
mins has been very important m this con- 
nexion In some diseases, like influenza, com- 
plete rest in bed is an essential part of the 
treatment Rest is simply giving the body a 
full chance to cure itself In other diseases, 
however, not rest but exercise is needed 
Treatmg the Ills of the Mmd 
The mmd has an important influence over 
the body Hence mental therapy is often 
valuable There are, m fact, countless cases of 
physical disorders mduced by worry, nervous 
stram, or mental shock, as well as purely 
imagmary ailments, all of which call for mental 
treatment But the science of medicme 
makes a sharp distinction between 
such nervous troubles and the diseases 
which demand psychical treatment 
Hassage and mampulation of the 
]omts are frequently valuable m estab- 
lishm g a better cnc^ation of blood and 
lymph, and, therefore, m helping the 
body to cure itself But m some con- 
ditions they do harm Baths, X-ray, 
and radium are other methods of 
treatment for particular conditions 
We see, therefore, that the httle 
girl’s unpleasant tasting “medicme ’ 

IS only one of numerous ways of treat- 
mg disease All of these are parts of 
medicme m the true sense of the word 
We see that there is only one science 
of medicme All well-tramed physicians 
use the same treatment whenever a 
defimte cure has been found I'm 
example, all kmds of doctors use anti- 
to\m for diphtheria , all kmds of 
doctors set a leg when it is broken , all 
kinds of doctors use cylmdncal lenses 
for astigmatism It is only m diseases 
where the cause and cure are not 
entwely understood that doctors differ 
to any great extent 
That is the reason that so manj 
cults or schools of medicme have 
flounshed Among savage tnbes the 
chief IS often a medicme-man Various 
ntes, incantations, dances, and drum- 
mmg are used to get nd of the demons 
that are supposed to cause disease The 


was the god of medicme When people got 
well, they beheved m these gods And so it 
has always been, no matter how absurd the 
treatment prescnbed 

Hippocrates (b about 460 B c ) is called the 
father of medicme He was the first who carefully 
described symptoms and diseases This was a 
great advance, but the causes of disease were 
still absolutely unknown Hence vanoiis sects 
arose, according to the theory of disease or 
treatment which was adopted There were the 
“ dogmatists,” and “ empincals,” and “ method- 
ists,” and “humourahsts,” and “ sohdists,” and 
vanous others m ancient and medieval times 
The “ allopaths ” beheved that remedies should 
produce conditions unlike the symptoms The 
“ homeopaths ” beheved that remedies should 
produce conditions similar to the symptoms 
More recently the “ osteopaths ” asserted that 
many diseases were caused by the wrong adjust- 
ment of bones , and the ‘chiropractic’ ’ theory holds 



AID OF SURGERY 

a Scottish doctor, made an 


anaesthetics come to the 

Siclv people often get ’well, so they l)6ll6VC One day m 1847 James Sitnpson (x8tz~x87o) 

in the treatment In ancient Egypt, «*P«'iraent wlueh resulted m surgery becoming almost painless Sunpson 
the priests of the Eei ptian eods were *Vi* *“'®*“* whaled chloroform, became unconscious and re-ived with- 
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on the nerves abnorma] pressure in pnaeco ogy, diseases of children, or m 

T# n-ni 'u u 1.1 % puohc health practice Indeed, it is tirue to sav 

“d flunli ttat no other profession o&rs so many Jelds 
he wonH hke to bo a doctor, let hun decide to specmliaation as does medim^o ^ 

sfnn r ^ ^o’t&jnTCiSra Si' 

is lor nim a true vocation rather than a means Medical Services 
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whether he_ desires to serve manbnd m that 

IK’S V* v*Aaj 

Domimon and Colotual 

to eam a bvebhood, be sbonld dismS,- tLo“I^" S3 aiSorSoJJrSLJSSSi? 

welfare centres, sana- 

tom and mental mstitu- 
tions, to name only a 
few, are constantly de- 
manding doctors Great 
industrial concerns, in- 
surance compames and 
shipping hnes present 
further openings for 
medical men 

Mediterranean 
Sea. Thousands of 
yeais ago the Mediter- 
ranean was the centre 
of the world and its first 
school of navigation 
Today, with Asia and 
Africa assuming neir 
importance along its 
shores and mvolving 
Europe mnew nvalnes, 
the Mediterranean be- 
comes again a centre of 
the world’s interest 
The Mediterranean is 
2,400 miles from end to 
end, 1,200 miles at its 
broadest, from Vemce 
in Italy to the Gulf of 
Sidra m Tunisia, and 
300 on an average, and, 
at the highest estimate, 
1,053,000 square mdes 
m area It is almost 
entirely enclosed by 
Europe on the north and 
north-west, Africa on 


After deciding on a 
medical career, the first 
step is to pass the med- 
ical preliminary exam- 
ination of eithei a 
univeraty or one of tlie 
recognized medical 
hcensing bodies This 
consists in one part of 
Enghsh, Latin mathe- 
matics, and, usually, an 
optional foreign lan- 
guage, and, in a second 
part, of chemistry, 
physics, and biology, 

Having passed the pre- 
liminary examination, 
the embryo medical 
student must register as 
such with the General 
Medical Council (44, 

Hallam St , London, 

W 1) before proceeding 
with his studies A 
student intending to 
take a umversity degree, 
such as M D (Doctor of 
Medicine) or M B 
(Bachelor of Medicine), 
will tram for two years 
m the general scientific 
aspects, and will after- 
wards enter a medical 
school recognized by his 
chosen umversity The 
majority of English 
students enter one of 
the schools attached to 
one or other of the 20 big London hospitals 



JUirnr ” 

BEING TREATED BY ‘DR SUN' 

Medical science now fully realises the value of sunlight m 
healing and strengthening the bodv This photograph shows 
crippled children basking in the sun at the Stanmore branch of 
the Royal O’thopaedic Hospital, where they are beyond the 
area of londM logs 


le or wouci VI bjio .BV/ the south, and Asia on the east, with a 

Havmg completed his studies and qualified openmg into the Atlantic at the Straits of w 
for a particular diploma-M B , M D , L R C P , raltar, and another narrow op^ng mto the 
LBCS,orMROS, according to the licensing Black Sea at the Dardanelles 
bodv concerned— the newly-fledged doctor be- of description it is divided mto (1) the T\ es^ 
comes a rSered medical practitioner under Meditenanean, or that part ^^fofSicifyjnd 
0o»nca”.nd „ b™ fully Malta. (2) tbe Soutb-Matem 
bouMlbyrtaonim«io®Mdregrfat.on. 

Many oareeia mttm the pwlesam are now joacr 

open to bm Hb may go mto gOTorel preotioo 
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INDENTED COAST OF THE MEDITERRANEAN, GREAT INLAND SEA 


between and a high ledge coveied only a few 
yards deep by the sea This barrier is a centre 
of volcanic activity, marked by Vesuvius m 
Italy, Etna m Sicily, and Stromboh thundering 
down great balls of lava on the Lipan Islands 
This subteiranean seething has sometimes 
cast up islands almost overmght The greatest 
depth in the eastern basm is 14,400 feet, south- 
west of the Morea , m the western basm, 12,200 
feet, east of Sardnua At Gibraltar the depth 
IS 3,000 feet, yet just outside m the Atlantic it 
IS only 1,200 The chief islands of the western 
division are Sicily, Sardmia, Corsica, and the 
Ealeanc group, and m the eastern, Cj^rus, 
Erhodes, Crete, the Ionian Isles, and Malta 

Were it not for the stream flowmg m from 
the Atlantic, the Mediterranean would no doubt 
dry up m a short time to a salt desert like 
the former seas of Asia, for the sea loses three 
tunes as much by evaporation as it gains from 
the few great rivers that flow mto it — ^the Ebro, 
Rhone, and Fo from Europe, and the Rile 
from Africa From the Black Sea — ^replenished 
by several great rivers — ^there is also a strong 
current The Suez Canal, opened in 1869, 
connects it through the Red Sea with the 
Indian Ocean, and restores the Mediterranean 
to its old place as a link m the route to India 
and the Far East 

The Mediterranean contains 400 species of 
fish, about twice as many as any other sea 
Sponge, tunny, and sardine fisheries are im- 
portant, and divers bring up a wealth of red 
coral on the coasts of Provence, the Baleanc 
Islands, Sicily, Tumsia, and Libya 

Meerschaum. (Pron mer'-sham) Hie 
name of this mineral is borrowed from the 
German and means “sea-foam “ It is a uhite 
or cream coloured clay-like substance, which, 


when dry, will float on water When first dug 
from the earth it is soft, like soap, and it 
makes a lather m water, and takes out grease , 
chemically it consists of hydrated magnesium 
sihcate In Europe it is found m Moravia, 
Spam, and the Crimea, and m Asia IVImor there 
are large beds of it just below the soil It is 
also found m South Carohna, USA 

The best quahty comes from Asia Mmor It 
IS mmed m Mocks about a foot each way, and 
18 carefully packed m cotton to avoid damage 
m transit Meerschaum pipes, being porous, 
absorb colour from the bummg tobacco and 
take a high polish Vienna and Pans are the 
manufacturmg centres 

Melbourne, Austkama Inspired by tales 
told of fortunes “ washed out ” overmght, 
certam hardy young pioneers of Melbourne 
said to themselves “ Perhaps we too have 
gold m the Austrahan Alps, at our very back 
door ” Withm two years they found it, not more 
that 60 miles away, and Melbourne, capital 
of the State of Victona, Austraha, only a 
small town then, became m ten years one of 
Austraha’s leaebng cities, and now ranks second 
m size only to Sydney 

With untold wealth and an assured future m 
sight, hustlmg, ambitious Melbourne laid out its 
streets according to a carefully thought out plan, 
and now claims to have as fine pubhc buildmgs 
as any city of its size m the world Melbourne’s 
Town HaUhas an auditonum which seats 2,500 
people Its State Parhament buildmgs are in 
keepmg with their importance Parks and pubhc 
gardens are large, numerous, and well cared for 

With its factones and banks, deep harbour, 
miles of wharves, both in the centre of the ciU 
and at Port Melbourne, and its drj’ docks, 
Melbourne is no longer the boom toivn of the 
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gold-muung rush Business is centred within 
a relatively small area bounded by streets 99 
feet wide These include Colhns Street and 
Flinders Street, the latter giving its name to 
one of the world’s busiest railway stations 
The handsome residential suburbs extend for 
ten miles around the bay known as Port Phillip, 
after the sailor Captain Arthur Philhp Md- 
bourne itself stands on the river Yarra at a 
point just before it enters Hobson’s Bay. 

In 1934 Melbourne (onginally named after the 
famous Prune Mimster of early Victonan days) 
celebrated its centenary A noble War Memorial 
for the State of Victoria was dedicated by the 
Duke of Gloucester It mcludes a Rock of 
Remembrance, so arranged that a shaft of light 
falls on it at II am on Armistice Day 
The population of the city is about 1,024,000 
Melon. Melons fall mto two mam groups — 
musk-melons and water-melons The musk- 
melon (so named from its dehghtful flavour 
suggestive of musk) is probably a native of the 
subtropical parts of Asia The Egyptians grew 
it, and tlie Israehtes even before the time of 
Moses The Romans and doubtless the Greeks 
were also familiar with it Today its many 
varieties are cultivated m the temperate and 
warm regions of the whole world, even m semi- 
desert places like Persia Of the many varieties 
the followmg are the most important — 
Cantaloup, or rock-melon, is a long-season 
variety that was named from Cantalupo, Italy, 
where it was first cultivated m Europe about 
1570 It has a hard, warty rmd 
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IP Nutmeg or netted 
^ melon matures sooner 
h than the cantaloup, 
^ and has a softer rmd 

K Cassaba or pine 
R apple melon was first 

N cultivated at Cassaha, 
a Asia Minor, it IS large 
W and sweet, ripens late, 

and keeps well 
K Honey-dew is a 

large by bnd melon of 

p exquisite flavour 
J [ The water-melon-- 
^ a larger fruit with 
r, smooth dark-green, 

2 spotted or Striped iind 

H ^js a native of tropi- 

■ cal Africa The red, 

■ white, or yellow pinp 

V of tins cool, refre^ing 

fruit, which often 
wemhs from 20 to 50 
- Ifa and more, con- 


‘^^^TteNTURYoTpROGRESS in MELBOURNE j^^re, con- 

or f . 

S on the left The ^Jt « popul«t.on of over r, 000,000 , ^gnt sugar 

Snncpal street m the 
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CARGO OF MELONS FROM ASIA MINOR^'^'* 


The melon is a natire of Asia, and is still grown to a large extent in Asia 
Minor, whence these fruits are exported to Europe Here is a fine cargo of 
them of varying size and colour, that has just come across the Sea of Marmara 
to Istanbul, where they find ready purchasers 


sort erected near Thebes were sup- 
posed by the Greeks to be sacred to 
Memnon One of them, after its 
partial destruction by an earthquake 
m 27 B 0 , was said to give out musical 
notes at sunnse Modem travellers 
who have beard the sound ascribe 
it to the rapid passage of the air 
through the pores of the stone when 
heated by the rays of the sun The 
Greeks called it the voice of Memnon 
hailing his mother 

Memory. Bemembenng is one 
of the most important thmgs you do 
Yet ordinarily remembenng is done 
with so httle effort that you may not 
realize how compheated it actually 
IS Psychologists define memory as 
the knowledge of an event or fact 
coupled with the further knowledge 
that the particular event or fact has 
been expenenced m the past 
To understand memory, we must 


The “ citron melon ” is a small, round, rather spht up the process mto its several phases or 
sohd form of the white-fleshed vanety, used for parts Of these the first is called association 
preserving There is also a small variety about This means the coming together of the two es- 
the size of an orange, pink-fleshed, called the penences so that the thought of one bnngs up 


“pomegranate melon “ 
The melon belongs to 
the gourd family, Cur- 
curbitaceae, which m- 
cludes also cucumbers, 
squashes, and pump- 
kins It IS an annual 
traihng ortrelhs-chmb- 
ing vme, growmg best 
in rich, warm, turfy 
loam, well supplied 
with humus In cooler 
chmates melons are 
grown m hothouses or 
hotbeds Scientific 
name of musk-melon, 
Cucumis melo , water- 
melon GitruUusmlgaris 
Memnon. In Greek 
mythology, Memnon 
was the son of Eos 
(Aurora), goddess of the 
dawn, and king of the 
Ethiopians He came 
to the aid of Troy to- 
wards the end of the 
Trojan War, slew 
Antilochus, the son of 
Nestor, in smgle com- 
bat, and was himself 
slam by Achilles The 
colossal statues of King 
Amenhotep III of 
Egj'pt and his con- 



FAMOUS COLOSSI OF MEMNON Ponald Sictwh 
These two g'eat Pgures which stand on the west bank of the Nile at Thebes were erected about 
3 000 years ago, and represent Pharaoh Amenhotep III and his consort That on the right 
was known to the Greeks and Romans as the statue of the god Memnon, and it is said to 
have emitted at sunasr a mt-sical note now attributed to the action of the sun s heat on 
the cold stone The figures are about 6$ ft high 
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MEMORY 

the thought of the other ¥oi instance, some 
time ago I saw two cars collide at the corner of 
the High Street and North Street "RQien I pass 
that corner I think of the collision, but I do 
not associate all corners mth collisions 
The second phase of memory is known as 
retention, and refers to your power to retam 
associations in your mind It vanes from m- 
dividual to individual, and seems to be based 
upon a native quality of the neivous system 
The opposite of retention is forgelhng We 
forget most m the first hour, less m the next, 
less m the next, and so on After the first 24 
hours, the rate of forgetting is i datively slow 
A student studying French, for instance, finds 
that he learns the meaning of 50 French words 
one day , the next day moat of the words will 
be forgotten If, however, he practises the 
forgotten words the next day, 
and on suceeedmg days, m 
the course of tune he will 
master the list completely 
In school we do not study 
antlunetic for one whole 
day, grammar the next day, 
and geography the next day, 
but we study arithmetic, 
grammai , and geography 
each day for short penods, 
in order that we may rem- 
force the memory bonds 
wluch have been weakened 
through the rapid forgetting 
that takes place duiuig the 
first 24 houis 
The thud phase of memory 
IS usually spoken of as recall, 
and refers to the abihty of 
the mdividual to call up, 
under the appropriate cir- 
cumstances, that which has 
been associated and re- 
tained If I ask you a 
question such as ‘ What 
is 9 times 6*” you may 
immediately say “fifty-four,” thus recalling 
what you have previously learned and h^e 
retami On the other hand, you may he unable 
to give an answer at the immediate moment, yet 
a few minutes latei lecall peifectly, thus mdi- 
catmg that the material has been retained 
The abihty to recall under appiopnate cu*- 
cumstances is obviously the test of memory 
Thmkmg of the answer to a question m your 

eLnination paper after you toSiSTf 

18 of httle value in comparison withjjb^ng of 



MENDEL 

here Each association forms a “ handle ” by 
which to pick out of the storehouse of your brain 
the fact you need 

The fourth phase of memory is called recogni- 
tion, and refers to the “labelling” by which we 
assign the experience a place in our earher life 
It IB the feelmg of “ pastness ” or familiarity 
Ordinarily, recall and recognition go hand m 
hand , occasionally, however, recogmtion occurs 
without recall A face may be famihar, yet call 
no name to nund 

Persons differ m the kmds of thmgs they re- 
member easily Some remember things they 
have seen better than things they have heard, 
while others may do the reverse In good teach- 
ing, an attempt is made to present the material 
to the student m vanous ways he reads about 
it m a book, he discusses it in classes, he looks 
at diagrams and illustrations, 
and in some courses he actu- 
ally works with the material 
m the field, the laboratory, 
or the workshop All these 

methodsmultiplythe handles 

of association with which a 
person can remember the re- 
quired fact when need arises 
Instead of the compheated 
systems for improving the 
memory which have been 
devised in the past, modern 
psychologists* rely on a few 
simple principles Of these 
the first IS that repetition 
tends to fix associations 
“ Over and over agam ” is 
the best rule But repetition 
IS not snfBcient It is neces 
sary to concentrate your 
attention upon what you are 
trymg to learn You cannot 
leam a poem if yoy^ 


SCIENTIST 


MENDEL, MONK AND 
By his experiments with plants, Mendel made a 

contribution to biology of first-rate importance " r’’ ' i 

which profoundly affected the theory of evolu- thinkmg of a game of lOOt 
tion, but he died before the importance of his Interest m what yOU 

discoveries was realized learnmg IS essential 

Perhaps the foremost principle 
memoiwmg is the prmciple of 
memonamg H. after reading, the student 
the book and tries to recall what he has rea 


the booK ana tries to reuau — -- 

^vlll find his abihty to retain it 

K you outhne what you are T 

ovS in your mmd. discuss it with 
Sr wonfs. da rather than 
you wiU find your memory neatly imp 
particularly if the practice is kept «P 

Mf^ndel. Greooe Johasx 

® * j 'FTiivJpv were astounding 

0 reoJl depends » W Ao S> ^ ^ 
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MENDEL 

Selection m Eelation to Sex ” (1871), an Angus- 
t,iTnn.Ti monk and lecturer in natural history, 
at Brunn, Austria, was formulating and prov- 
ing fundamental laws of heredity which, had 
they been known to Danvm and his fellow 
scientists, would have changed the whole course 
of biological science m the nineteenth century 
The name of this monk was Gregor Johann 
Mendel, and the natural laws of heredity he 
discovered are always spoken of as the Mendehan 
Laws He was bom at Hemzendorf, Silesia, 
July 22, 1822, and, studjnng 
for the priesthood, became an 
Augustiman monk m 1843 
He was made abbot in 1860, 
and for fifteen years taught 
biology m the monastery 
school while pursumg his 
researches mto hereditary 
characteristics 
Seekmg to record the 
reappearance m successive 
generations of “ umt char- 
acters,” Mendel chose for his 
experiments two contrasted 
types of the garden pea, the 
green and the yellow And 
he found that by crossmg 
one variety with another, i e 
by cross fertthzaiion, he pro- 
duced hybnds or crosses m 
which only the one colour, 
yellow, appeared He there- 
upon called yehow the dom- 
inant, and green the recessive 
character , and he found, by 
further cultivation, that m 
the ofisprmg of his “ first 
crosses ” 25 per cent showed 
pure dominant (yellow) char- 
acter, 25 per cent pure reces- 
sive (green) character, while 
the remainmg 50 per cent 
were hybrid like their par- 
ents, with yellow still dom- 
mant and green recessive 
Moreover, he discovered that 
the 25 per cent yellows re- 
produced only pure yellows 
and the 25 per cent greens 
only pure greens 
In this manner Mendel established the 
pnnciple of segregation m heredity, or the law 
which maintains pureness mthe umt characters 
of a family The amazing thing is that Mendel’s 
laws, found for peas, have since been found 
to hold good for many highly specialized plants 
and animals, even for some of the characters 
of Man himself — such as the colour of Ins hair 
and e 5 es, etc How wnde the application is, 
especially for Man, has not jet been fully 


MENDELSSOHN 

determined While Mendel’s laws do not apply 
to all characters of plants and animals, they are 
known to be of sufficientlj' wide application to be 
of very great impoitance in the improvement of 
domestic plants and livestock 
Unfortunately for science, Mendel’s dis 
covenes, which he published in 1866 and dis- 
tributed to the chief scientific societies of the 
world, received no recogmtion, and it was not 
until 1900, when they were “discovered,” that 
their immense value to agriculture and horti- 
culture were fully realized 
It was then seen that the 
Mendelian Laws gave to 
breeders and growers definite 
guidance, and completely 
revolutionized all previous 
knowledge of heredity 
The failure of his chief 
work to achieve the recog- 
nition it merited clouded the 
last ten years of Mendel’s life, 
and he died, a disappomted 
man, January 6, 1884, at 
Brunn [Se& Heredity) 
Men'delssohn, Jaxob 
Ludwig Feux (1809-1847) 
Most great musicians have 
become famous in the face 
of handicaps, but in the case 
of Mendelssohn-Bartholdy 
(to give him his full name) 
there was never a day when 
he lacked anjiibing that 
money or fnends or educa- 
tion could supply His par- 
ents were wealthy and cul- 
tured Jews, whose home m 
Berlin was a meetmg place 
for artists and scholars 
Fehx Mendelssohn was bom 
at Hamburg on February 3, 
1809 At the age of four his 
lessons m music began, and 
at the age of nine he com- 
posed pieces for the family 
orchestra At seventeen he 
had his uonderful "Mid- 
summer Night’s Dream ” 
overture performed When, 
at 20, in London, he con- 
ducted Ins Sjmiphony in C for the piano 
enthusiasm ran wild 

The account of Mendelssohn’s life is a story 
of pleasant and profitable work His wonderful 
abihty to extemporize and his willingness to 
play the compositions of other musicians made 
him a popular concert performer His own 
works were always in demand 
His happy mamage duplicated the home 
experiences of his youth ,^mong the fnends of 



MENDELSSOHN MEMORIAL 
This statue ol Mendelssohn is in the city of 
Leipzig, with which he was closely connected 
for he was the first director of the Leipzig 
Conservatoire of Music 
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MENDELSSOHN 

hi3 manhood vero Jenny Lind, Schumann, 
Ferdinand Hiller, Moscheles, and his favourite 
sister Fanny The University of Leipzig hon- 
oured the great man by conferrmg on him the 
degree of doctor of philosophy, and there he 
organized what was so soon to become the 
famous musical conservatory of Leipzig He 
visited England ten tunes, and it was after the 
first visit that he toured Scotland, m 1829, and 
composed the famous Hebrides overture 
Ho composer has enjoyed more general 
popularity The hst of Ins compositions is long 
His oratoiios “ Samt Paul ” and “ Ehjah ” are 
sung everywhere His “ Hymn of Praise ” is 


MENSURATION 

familiar to all, as is his music to “ A Midsummer 
Eight’s Dream,” with its much used wedding 
march and nocturne, and his “Itahan” sym- 
phony, his greatest composition His “Songs 
Without Words,” includmg the “ Spring Song ” 
and “ Bees’ Weddmg,” are among the best- 
known of his other compositions 
At the time of Mendelssohn’s death the city 
of Leipzig was posted with funeral placards, and 
the hush that fell over the city was as if a king 
were dead Memorial services were held in 
piactically every large city Seldom, mdeed, 
has the death of a musician caused such deep 
and such genume gnef 


The SIMPLE ART of MEASUREMENT 

LJtding tinder the difficult name of mensuration ” is the very simple 
” branch of arithmetic dealing with measuring lengths and surfaces Here 
are given some hints on this kind of calculation. 


Mensuration. That branch of apphed 
mathematics which deals with lengths, areas, 
and volumes we call mensuration (from Late 
Latin mensuratio^ “ measuring ”) By the use of 
the tables and formulae of mensuration we may 
determme the area of a tract of land, the mass of 
a pyramid, or the weight of watei in a large tank 
We may find the cost of paintmg the outside of a 
building, the number of bricks required to build 
a wall, the amount of gravel to surface a road 
In measuring distances, and solving problems 
dependent on distances, linear measure is used, 
and in all cases it is necessary to reduce all figures 
to the lowest common measure Thus, if the 
problem is set m rods, yards, and feet, it will be 
found easier to reduce all to feet — 

12 inches (in ) =1 foot (ft ) 


3 feet 
5i yards 
40 rods 
8 furlongs 
5280 feet 


1 vard (yd ) 
= 1 rod (rd ) 

= 1 furlong (f) 
= 1 mile (m ) 

= 1 mile 
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Fig 1 


Problem 
to make a 


How many feet of wire are needed 
fence 6 wes high around a field 


144 square inches (sq in )=1 square foot (sq ft} 

9 square feet —1 square yard (sq yd ) 

SO J square yards =1 square rod (sq rd ) 

40 square rods =lrood 

4 roods — 1 acre (A ) 

640 acres “1 square mile (sq m } 

Problem Find the area of a carpet 12 ft 
long and 6 ft wide Look at Fig 1 , how 
many square feet are there in the upper row ’ 
How many rows are there ^ How many square 
feet in the six roivs * 

Solution 6x12 sq ft =72 sq ft , the area 
of the carpet We see therefore that to find tlie 
aiea of a rectangular surface we must multiply 
the length by the width area=l XW 
Problem The area of a floor is 192 sq ft , 
one side is 12 ft Find the other side 
SohUion Divide the aiea by the given side 

thus 192 — 12 = 16 ft 

A practical apphcation or 

surface measure is seen m 
this problem Wliat will it 
cost to make a concrete path 
6 ft wide and 150 ft long, 
at 10s a sq yd * 

Solution 

6xl50xl0 _ Qf path 
3 x3 

The area of the path is 6 tunes 150 sq ft , or 
900 sq ft . divide by 9 to change to sq«^yarf ^ 
The area is 100 sq j^ds The cost is 100 t 

10s , or £50 , T 

A "“i Tnot th« 



to make a tence o wires ing- * A paralleiogiam nus -- - 

30 rds long and 20 rds wide ’ .u f ro a parallelogram like Fig 2 the ^ j .jjg 

2(20+30)XI6 5x6ft ife, but &e dotlji 

How many trees can be set or (alt ) The formula for u 


^ ^ trees 


yds 


wide ^ 


tarns, accordmg to this table 


Ja paraiWbg™- » t 
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6FECT 


/ Trapezoid 

!ti\ 

/ 

r \ 

/ 

1<0 \ 

/ 12 FEET 

! \ 


Solviton 


tig 3 
12+6 



X6=54 The formula for 


finding the area of a trapezoid is area =3 sum 
of bases X alt 

We see that the rectangle (parallelogram), 
Fig 4, IS divided into two equal triangles The 
area of the rectangle is 6 x 12, or 72 sq ft The 
area of each tnangle is ^ of 72 sq ft , or 36 sq ft 
The formula for finding the area of a tnangle 
is area=^ base xalt 

The circumference (C) of a circle is about three 
times the diameter (D) To be more exact, it is 
3 1416 tunes the diameter The usual symbol 
for the number 3 1416 is the Greek letter pi or t) 
The formula for the diameter of a circle is 
C=irxD Conversely D=C— t A tree whose 
circumference is 8^ ft has a diameter of 
8 5-3 1416, or 2 7056 ft 
Finding the Abba of a CiboIiE We may 
think of a circle as made up of a number of tri- 
angles which may be cut apart and then fitted 
together asm Fig 5 If we take enough tnangles, 
we shall have almost a parallelogram, with one 
half of the circle's circumference for base and its 
radius for altitude, and equal m area to the 
circle Puslimg this to the limit, to “ flatten ” 
the base, we can consider the result exact The 
area then is ^GxR But ^C=^X2jrR, so the 

area=TrR* 

Problem How much ground can a horse, 
tethered by a rope 100 ft long, graze over * 
Soluiton 100 ft IS the radius of the circle 
over which the horse can graze The area of 
this circle equals tt multiplied by the radios 
squared 3 1416x100x100=31,416 sq ft 
To Find the Volume, ob Cubic Content, of 
A Rectangular Soud In the rectangular 
solid represented by Fig 6 we see that there are 
5 layers, and each layer consists of 12 small cubes 
(4 times 3 cu ft ) , m the five layers there are 
5 tunes 12 cu ft , or 60 ou ft 
Cubic Measure is 

1 72S cu ms = 1 cu ft 
27 cu ft = 1 cu yd 

Problem What ■mil it cost to make the 
excavation for a basement 45 ft long, 30 ft 
wide, and 7 ft deep, at 5s a cu jd * 

Solution The volume of the earth removed is 
45x30x7, or 9,450 cu ft This, divided by 27 
cu ft , equals 350 cu jds The cost is 350 times 
5s , or £87 10s 

We can see that the volume of a cylmder 
(Fig 7) 18 equal to the area of the base times 


the altitude, or height, re- 
membenng that the base of 
the cyhnder is a circle 
Problem Fmd the amount 
of water held in a cylmdncal 
tank with a diameter of 6 ft 
and a length of 12 ft 
Solution T tunes the square 
of the radius (3 ft ) equals 
the area of the base , 12 times the area equals 
the volume, or the quantity of water the tank 
eontams 3 1416 x 3 x 3 x 12 =339 2928 cu ft 
We may wish to pamt a cylmder Its total 
surface consists of two circles and the equiva- 
lent of a rectangle (the lateral surface unrolled) 
Problem Fmd the cost of pamtmg the 
outside of a cylmder 15 ft high and 8 ft m 
diameter, at 3d a sq ft 
Soluiton 2 (3 1416 x 4 x 4) + (3 1416 x 8) 
X 15 X 3d = cost The area of each base 
(circle) IS w (3 1416) times the radius (4) squared, 
or 50 2656 sq ft , the two bases, 100 5312 sq ft 
The circumference of the base (r x D) is 
3 1416 X 8 ft or 25 1328 ft Multiplying this 
by the height (15) gives us the area of the side 
surface of the cylmder, or 376 992 sq ft Addmg 
this to the area of the two bases, we have the 
total surface, 477 5232 sq ft Multiplymg 3d 
by this number gives the cost of pamtmg, 
£5 19s 4d 

A pyramid is a sohd whose base is a polygon 
(figure bounded by three or more straight hnes) 
and whose sides are tnangles meetmg at a pomt 
called the vertex The cube m Fig 8 is divided 
mto SIX equal pyramids Now the volume of 



each pyramid must be J the volume of the cube, 
and the volume of the cube is the area of one 
side times the height But the height of each 
pyramid is only half the height of the cube 
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ivj 

Therefore the volume of each pyramid is J the midway between, and parallel to the base and 
aiea of the base times the altitude top Gall the height H 


aiea of the base tunes the altitude 

Problem Find the volume of a pyiamid 5 ft 
square at the base and 12 ft high Solution 
1(5 x5x 12) = 100 cu ft 

Find the area of the sides (external surface) of 
a pyramid 8 ft square at the base, and havmg a 
slant height of 10 ft Each of the four sides is 
a triangle, its area is ^ (base x alt ) , but the 
altitude of each side is the slant height of the 
pyramid Hence, the area of all sides (convex 
surface) equals h the slant height tunes the 
perimeter (the sum of the sides) of the base 
J(4 X 8 X 10) == aiea of external surface = 
160 sq ft 

A cone is a sohd having a circle for a base and 
taperuig uniformly to a vertex Thmk of tiiis 
as being a pyramid with an infinite numbei of 
sides to its base Obviously then the volume 
of a cone will equal I the area of the base times 
the height 

Problem How much eaith is needed for a 
conical mound 42 ft in diameter at the base and 
12 ft high ’ 

Solution 1416 X 21 X 21) x 12= 
5541 7824 cu ft We multiply »• by the radius 


Then the volume 


H (A -had" 4M) 

6 

Volume measuiements may be used to find the 
capacity of a bm or a tank and to determine the 
weight of matenals 

Problem Fmd the number of bushels (bu ) 
that can be put mto a fam 10 ft long, 8 ft inde, 
and 6 ft deep, allowmg 8 bu to the cu ft 

Solution 10 X 8 X 6 x 8 bu = 384 bu 

Pi obleM Fmd the number of gallons (gal ) of 
iiatei that can be stored m a cylmdnc^ tank 
14 ft in diameter and 11 ft deep, allowing 231 
cu in to the gal The solution is as follows 

31416x7x7x11x1728 , 

= 12,666 93 gals 

231 cu in » e 

TOiat IS the weight of this water, at 62 5 Ib to 
the cubic foot ^ 3 1416 X 7 x 7 x 11 X 6251b 
equals the weight of the water m the tank, oi 
105,832 65 lb 

The weight of any mass is the weight of an 
equal volume of water times the substance’s 
specific gravity 

Fmd the weight of a cyhndneal 


Problem — — o— - 

ooai voi* cu ii> »rD iuuii/if/v ” ''J sectionof maible4ft m diameter and 6 ft high, 

1211 souared, multiply that result by 12, and the specific gravity of marble bemg 2 688 
U Tof tU» Msnlt , . _ 8mex2x2x6x68ox2 6g 

We considered the surface of a circle to be 2000 lb 

made up of a large number of triangles equals the weight of the marble m tons After 
Sumlarly, we may thmk of the convex surface the cubic contents of the marble we find 

of a cone as made up of small figures that are the weight of an equal volume of water, then 
practically triangles Hence, the area of the jaultiply by 2 688 Reduce this to tons by 
convex surface of a cone is equal to ^ the slant <jividmg by 2000 Answer, 6 334 tons 
height of the cone (winch is the altitude or Thmk of a sphere (or ball) cut into ^'O 
height of each tnangle) tunes the perimeter of hemispheres (half spheres) which rest on the^ 

the base (a circle) . flatsides The area of the curved surf^e of each 

Problem Find the area of the convex surface hemisphere is ]ust twice the area of the circular 
of a cone which has a slant height of 10 ft and the area of the curved surface of 

a diameter at the base of 12 ft the whole sphere is equal to 4 tuuM the area o 

Solution i(3 1416 X 12) X 10 sq ft - ^his flat base of the hemisphere This area we 
188 496 sq ft -u i find from the diameter of the swere 

Sunnose a pyramid or cone is cut through m the area of the surface of a 

aplaneparaUeltoitsbase The remainder below sphere whose diameter is 6 ft 

F p . r — f fi,o -nvrflmid or cone SoMion 4 x 3 1416 x 3 x 3=113 0976 sq ft 

We nay thmi of a spkere a» n^e ap rf » 


the pyrnmd or eoee 

Let us elaborate the frustum of a pyramid into tne ^ spueic as ^ - 

f5m of a solid whose base and top are large number of pyramids whose 

naralS polygons, and whose sides are there ?re ^ ^ and the sum of whose bases 

tZSL m?ua(kilaterals Such a solid is caUed ^^face 5f the sphere Hence, its vol^e 

triangles q , . amonu other , . j-uo eiirfa.f>n times the radius 


langles or quaoxnu-^ — other 

;r,csrS".-‘r.>?s 

have become curve it can be used 

W to Xo rf be««. - .rT'Vaad . g»»P »< 

sssif— *• 

the mid-seetion ai, 


is tne suriace oi wuc • j„,a 

IS \ of the area of the surface toes the rato 
Problem Fmd the volume of a sphere whose 

"til® iltxs '*16XtX4)x4^« » 

ft We first find the area of the solace, ge , 
fhat, and multiply the result by the radius 

Mental Deficiency. The 

between samty anf a group of 



MERCANTILE 


MENTAL 

Mental deficiency is apparently more com- 
mon or at least more readily detected among 
children than among adults It is commonly 
agreed that large numbers of children of school 
age are so mentally deficient that they cannot 
profit seriously from ordinary instruction These 
children seldom progress far m ordmary schools, 
and have to be transferred to specially organized 
schools for mental defectives where the teachers 
are qualified to deal with them 
We may divide the mentally deficient into 
three general groups — ^idiots, imbeciles, and 
feeble mmded The idiot group mcludes all 
those adults whose general mtelhgence is below 
the normal for a child of three years of age 
They are usually unable to feed or dress them- 
selves or to avoid ordmary dangers, and they 
develop almost no command of speech Imbeciles 
are those whose intelligence corresponds to that 
of normal children between three and seven years 
of age They cannot progress beyond the early 
stages of school work, though they can perform 
simple mdustrial tasks under supervision 
They gain some command of language, but their 
ideas are very limited Imbeciles, like idiots, 
must usually be placed m an mstitution or re 
ceive constant care at home The feeble-minded 
have mental capacities hke those of normal 
children between eight and twelve years of age 
((See Intelhgence Tests) They may succeed m 
school work to a certam extent, but they do not 
show good judgement m managing their own 
affairs, and may become wayward ordelmquent 
Unfavourable heredity is the prmcipal cause 
of mental deficiency, and is said to account for 
about two-thirds of all cases The remainmg 
one-third are victims of accidents or of abnormal 
conditions such as disordered glandular function, 
birth mjunes, or the after effects of certain 
senous diseases 

Mercantile Marine. The develop- 
ment of the shippmg mdustiy on its commercial 
side is one of the greatest wonders of civibzation 
In the first quaiter of the 19th century there 
were not more than one hundred steamships 
owned m the Umted Kmgdom, 
and it was not until 1819 that 
the first paddle steamship 
crossed the Atlantic N ow there 
are over 29,000 steamships and 
motor-ships of all nations afloat, 
with an aggregate tonnage ex- 
standard Cap Badge ceedmg the huge figure of 
of Mercantile Marine sixty-threemiUion tons About 
one-third of these ships, and nearly one third 
of the world’s tonnage, are Bntish-owned In 
addition, there are over 1,900 saihng vessels of 
over 100 tons Large liners are now increasmgly 
usmg oil as fuel 

The importance of the mercantile marme to 
Great Bntam can hardly be exaggeiated In 



MERCANTILE OPnCBRS TO BE 
These cadets on board the training ship Cornray, moored in 
file Mersey, are learning to box the compass as a part of the r 
course in navigation Boxing the compass means repeating afl 
the 32 points in their proper order 

every port of the v orld the Red Ensign with the 
Umon Jack m the comer is to be found flymg 
from the stern of Bntish ships On every sea 
and waterway, on the lonebest ocean tracks jas 
on the great trade routes, one may meet Bntish 
tramp steamers, many of which have not 
touched at a home port for several years 
Our mercantile manne is responsible for a 
large part of vhat economists term “mvisible 
exports,” t e , the services rendered m all parts 
of the world by thousands of Bntish ships are 
paid for, m goods or money, by the countnes 
concerned For example, say Argentma needs 
locomotives and steel rails She can get these 
best and cheapest m England, and orders them 
accordmgly , and when they are ready they are 
shipped to Buenos Aires m a Bntish ship, or 
" bottom,” as it is sometimes called Arrived 
there, the ship is chartered by an Argentme 
firm to carry gram, meat, or hides back to 
England, or, it may be, to load up -mth wheat for 
Chma In either case the ship is earmng freight 
money for the services rendered If, then, j^ou 
multiply such eammg power many thousand- 
fold a year, you will readily see how your 
mercantile manne provides empIojTnent for 
British seamen and earns miUions" annualh, 
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MERCHANT 

colours when dyeing Sometnues a variation m 
the caustic soda process is employed to give 
the modem crimped or crepe effect 
Mercer, who was originally a bobbm-wmder, 
made many other important chemical discoveries 

‘ Merchant of Venice.* In this 
comedy Shakespeare portrays the magnificent 
womai^ood of Portia agamst the dark, malig* 
nant power of Shylock, the Jew Bassanio, 
soldier and scholar, and the “ best deserving of 
a fan lady ” , Gratiano, the madcap wit in his 
followmg , Jessica, that “ most beautiful pagan, 
most sweet Jew,” daughter of Shylock , and 
the “ merchant of Vemoe ” himself — Antonio, 
" the kmdest man ” — ^form a galaxy of stars 
in this enthralhng play The main plot concerns 
the discomfiting of Shylock, who wishes to 
enforce against Antomo the latter’s bond to give 
one pound of his flesh in default of payment of 
a loan Portia discovers a law forbidding a Jew 
to shed Christian blood, and successfully pleads 
in court that the bond cannot be enforced “ If 
the scale do turn but m the estimation of a 
hair, thou diest,” she warns Shylock This play 
contams some of the greatest passages m 


MERCURY 

Shakespeare One of these is Portia’s matchless 
Imes in reply to Shylock 

The quality of mercy is not strained, 

It droppeth as the gentle ram from heaven 
Dpon the place beneath it is twice blest 
It blesseth him that gives, and him that takes 
'Tis mightiest in the mightiest it becomes 
The throned monarch better than his crown 
His sceptre shous the force of temporal power, 

The attribute to owe and majestv. 

Wherein doth sit the fear and dread of kmgs , 

But mercy is above this sceptred sway, 

It 18 enthroned m the hearts of kings. 

It is an attribute of God himself. 

And earthly power doth then show likest God’s 
When mercy seasons justice Therefore, Jew, 

Though justice be thy plea, consider this. 

That m the course of justice none of us 
Should see salvation we do praj for mercy. 

And that same prayer doth teach us all to render 
The deeds of mercy 

Mercury. This is the only metalhc 
element that is fluid at ordmary temperatures 
It 18 from this fact that it receives its common 
name “ quicksilver,” meanmg “ hve ” or fluid 
silver The name “ mercury ” is given it from 
the fleet-footed Roman god Mercury 
Pour a little of this sdvery-white metal on a 
piece of paper, and you will readily see how the 
name fits it No matter how 
much you pour out, it will 
not spread like water, but 
chngs together in a flattened 
baU If you break up this 
ball, the portions promptly 
form smaller balls If you 
bring the portions near one 
another agam they will run 
together and form larger 
balls, because they have a 
strong attraction for one 
another Though quicksilver 
IS a hquid, it will not wet 
paper, because it is much 
denser than paper — so dense, 
m fact, that only gold and a 
few of the rarer metals sur- 
pass it m specific gravity 
Heat expands mercury, 
and cold contracts it regu- 
larly down to its freezing- 
pomt, which IS about 40 
degrees below zeio (Fahren- 
heit} Tlus explains the use of 
mercury in a thermometer, 
the range being more than 
700 degrees between its 
boihng- and freezing-pomts 
Mercury is evaporating at 
all times, just as water 
evaporates, but the vapour 
is minsible 

Native mercury is found 
m small quantities, usually 
in connexion avith mercurial 



A SCENE FROM ‘THE MERCHANT OF VENICE’ 

In the first scene of the third act of • The Merchant of Venice,’ Shylock meets Salanio 
and Salarino, two friends of Antomo, in a street in Venice and tells them of his deter- 
mination to enforce his bond against Antonio The bond provided that if Antonio 
did not return Shylock s loan of 3,doo ducats the forfeit would be " an equal pound 
of your fair flesh, to be cut off and taken in what part of your body pleaseth me " 

rrOFii the uelcr colour bu Sir John Ofltert 1 letorla i vllOcrt hliueum 
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ores These oies, of which the most important is was neglected by tlie reading pubhc, although 
called cinnabar, are burned in a furnace, and the younger wt iters recognized him as a great 
sulphur which they contam passes off as sulphur 
diOMde (SOj) The mercury is collected m a 
condensmg chamber It is then filtered through 
chamois-skin to punfy it, and packed m 75-lh 
flasks for the maiket 

The Greeks and the Phoenicians procured 
cinnabar from Alraaden, Spam, where a mine is 
said to have been worked smce 800 B o Spam, 

Italy, Mexico, Russia, Czechoslovakia, China, 

Peru, and the Umted States now produce it 

Mercury readily unites with other metals to 
form what are called amalgams, and this pro- 
perty IS made use of in extractmg gold and 
silver from their ores The amalgam of mercury 
and tin is used in silvering mirrors, while others 
are used in gilding and in filhng teeth Mercury 
IS used largely in making mstiu- 
ments such as barometers and 
thermometers Since mercury is 
a good conductor of electricity, it 
IS used for making contacts in 
thermostats and for power control 
switches Mercury vapour is used 
m electric lamps of the ultra- 
violet ray type 

Other industrial uses are m the 
manufacture of fulminates used in 
cartridges, m solders, in making 
pigments, such as vermilion red, 
in firewoiks. for wood pieserva- 
tives, and for anti-fouhng manne 
paints 

Drugs and chemicals account 
for almost 40 pei cent of the total 
consumption of mercury A 
fqrnili ar example is calomel (mer- 
curous chloride HgCl) This 
should not be confused with the 
bichlonde of mercury (HgClj), 
called corrosive sublimate, one of the most 
powerful antiseptics and also one of the deadliest 

poisons known ^x. a 

In Roman mythology Mercury was the god ot 

merchandise and of merchants He was identi- 
fied with the Greek god Hermes (-Seedl^us page 
2080) The innermost planet of the solar 
system is named after him {See Planets) 

Meredith, George (1828-1909) This 
great English novelist and poet was boin m 

Portsmouth on Februaiy 12, ^ 

Mav 18, 1909, in the cottage on Box Hill, near 
Docking, where he had spent his later 

The Ixtraordmary length of ^ 



GEORGE MEREDITH 
Meredith represented a great ]itera>7 
period, and his handsome appear- 
ance and .bnHiant conversational 
powers made him a famous figure 
it) late Victonan times 


younger wt iters recognized him as a great 
artist, and were powerfully mfluenced by his 
individual philosophy 

In old age, however, he was regarded as one 
of the greatest men of letters , deafness and 
partial paralysis did not impair the brilliance of 
his mmd English hterature would be im- 
measurably poorer without such masterpieces 
as “The Ordeal of Richard Peverel," “The 
Egoist,” and “ Diana of the Oossways ’’—to 
mention only three of his works 
Merionedishtre, Wales The county of 
Merionethshire, facing the north end of Cardigan 
Bay, contains some of the most beautiful 
mountain scenery m Wales 
The estuary that stretches between Bar- 
mouth and Dolgelly, m particular, furnishes 
an unrivalled panorama of swell- 
ing mountams and placid water, 
and the walk between these two 
towns was described by Ruskin 
as the finest in Great Britain 
Cader Idns, nearly 3,000 ft high, 
and beloved bymountam chmbers 
and tounsts, can be ascended from 
either Barmouth or Dolgelly The 
livers include the Dee, winch has 
its prmcipal source m Lake Bala, 
and the Dovey 

The county, which has an area 
of 660 square miles, is practically 
all mountamons, and agriculture 
IS backward, although there are 
many small farms Dolgelly (popu- 
lation, 2,260) IS the county town, 
other towns are Barmouth, Pest^ 
niog, Harlech (famed for its mined 
castle and its place m national 
song), and Towyn , Ihe 
tion of the county is about 43,000 
Merm aids. Even to this day some super- 
stitious people beheve m the existence of tbm 
“ sea-maideru.” and fancy that they ^ 
them coming up from the deep, or seated ot 
the rocks The mermaid is usually represent^ 
as a lovely woman with a human ^ead body 

endmg m the scaly tail of a fish 
combs her long beautiful hair with a 
S gdd .he holde a 

the waves to catch to 

are told of mermaids enticing human 1 

Itasr.HES'S 



1849 ft took hm many m«.y 


to the lana lyiug ^ , It ,3 a 

between the rivers Tigns and 

fertile alluvial rivei« Tradition 

Blit brought down faj the two rivers 
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MESOPOTAMIAN FLOODS 
The two great risers of Mesopotamia are the 
Tigris and the Euphrates, and the level o' the ^ 
land nnder normal conditions is very little higher 
than the rivers The photograph shows the 
Tigris in flood at Bagh^d 
l^olo Royal X/r Force fCrotcn Copj/noM) 

has it that the Garden of Eden was 
placed somewhere ui this nch area 
So fertile is this region that the 
barbarian nomads roaming with their 
herds over the pasture lands of the 
Arabian Desert on the west or the 
uplands of what is now Persia and 
Turkey on the east and north looked 
upon it with unending desire Suc- 
cessive tribes swept down into it and 
fought for its possession at the be 
ginning of history, founding their 
nations and falling m turn before 
more powerful foes (/See Babylonia) 
Archaeologists have found on the 
Flam of Shmar, at the south of the 
old basm, remains going back as 
far as 5000 bo In that era the 
Sumerians, a non-Semitio people from 
the east, quitted their wandenng tent- 
bving existence and settled here to till 
the soil, build houses, construct irri- 
gation systems, form governments, 
and create a civilization — ^perhaps the 
first in the world It is still a matter 
of dispute among archaeologists 
uhether the civilization of Egypt 



RECOVERED FROM MESOPOTAMIA’S DUST 
Every year life in the Mesopotamia ot 3,500 years ago is being made 
mot* real to us by asehaeologists' discoveries For instance, m the 
outer chamber of a royal tomb 74 bod es were found and the floor was 
strewn with gold and silver ornaments, mdudmg this headdress Esperts 
reconstructed it and mounted it on a female skull of tiie period to show 
us what a lady of the court of Vr must have looked like 
Ccarlav Jamt Cmntiiioa to Vr 
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MESOPOTAMIA 

or that of Sumer came first, and to what extent 
tlio one IS mdehled to the other 
These Sumeuans, whose cuneiform writing on 
clay tablets preserved then history, made great 
strides in the centuiies they tilled this land 
Their great cities floiiiished long before the 
dawn of history Each of the strong Semitic 
deseit tribes that conquered Mesopotamia during 
the next 2,000 yeais absorbed the Sumenan 
civilization and added to its lustre as they 
brought under their rule the whole of the fertile 
ci eaoent that circles the desert The Akkadians 
excelled m sculpture The fiist Babylonian 
Empire advanced cranmeree and bankmg, 
and handed the arch down to the great builders 
of the Assynan Empne, whose first non- 
equipped legions swept the crescent Kish, and 
then Babylon, became great capitals, and fell 
as Assur and Nmeveh gained in power Nmeveh 
left us the fiist known hbiary Babylon rose 
agam after Assyna had destroyed it, lebuilt 
upon a grander scale by the Chaldean emperor 
Nebuchadrezzar (See Babylon) 

The story of how tlie spade has uncovered the 
lums of Mesopotamia, from the time when 
Layard laid bare the city of Nmeveh down to 
our own day, when Sir Leonard Woolley has 
explored the ancient civilization of Ur, is one 
of the romances of archaeology 
About 600 BO the Indo-European peoples 
from the northern grasslands, who later con- 
quered and settled ^ Europe, started to dnve 
the Semites from this pnz^ tenitory The 
Medes first took Assyria, then fell before Qyrus 
the Great, as the Persians spread their empire 
to tlie Mediterranean, entering Babylon m 
539 B 0 Alexander the Great died at Babylon 


metals 

rmnous rule of the Ottomans lasted from 1638 
until the end of the World War, when a new 
nation, Iraq, was formed and Eimr Feisal 
declared kmg (See Iraq) 

Metals. About three-fourths of the 
mnety-two elements are classified as metals 
To the chemist, an element is a metal if its 
oxide forms a base with water, as do sodium 
and iron , and a non-metal if its oxide forms 
an acid with water, as do sulphur and phos- 
phoius (iSee Acids and Alkahs) Yet the line 
cannot be sharply drawn between metals and 
non-metals, for some elements, lilce arsemc and 
antimony, have properties characteiistio of both 
Oidmarily we think of metals as havmg oer 
tarn properties, such as weight, hardness, 
malleabihty, ductility, and as havmg a crystal 
hne straetnie capable of taking a pohsh, and 
as bemg good conductors of heat and electricity 
But not all metals have these propeities 
Mercury is a liquid antimony and bismuth are 
battle , sodium and potassium are extremely 
soft , lithium weighs httle more than half as 
much as watei Metals vary greatly m then 
meltmg-pomts, from meicury, which melts from 
the frozen state to a hqmd at 37° F below zeio, 
to tungsten, which is beheved to melt at about 
6,900° P They also vary m chemical activity 
some metals, like potassium and sodium, oombme 
vigorously with even cold water , some, like 
gold and platinum, react only with the strongest 
and most active chemical agents 

Properties of Pure Metals _ 

Many metals have properties m the puie 
state that are undesuable to Man, and as a 
consequence most of the metals we see in 
common use are either alloys or compounds 


m 323 B 0 after addmg this land to his many 
conquests Then Roman legions trampled the 
soil, hut gave way m A n 363 before Persia, 
whose Sassamd kmgs established then capital 
it Ctesiphon Fmally a Semite people took 
Mesopotamia agam m the 7th century a n as 
the Mahomedan religion swept the Arabs mto 
world power Their cahphs built dazzling 
Baghdad foi their capital 

Ruinous Rule of the Turks 
The nse and fall of kmgs and nations meant 
ittle to the farmers ploughmg the fertile soil 
mgated by long canals from the two iivws 
[hem rich crops paid for palaces and templ^ 
md aimies, but the busy people cared httle 
vho ruled so long as the water flowed frwly 
[he Mongol mvasions began in the I3tli centu^ 
[ameilane's raid m 1393 almost depopuIaW 
Baghdad Mongol hordes pounng m from «ie 
last destroyed the precious canals as they 
avaged far and wide Tiiecountry did notpi^ 
■omplctely mto the power of the Ottoman Timto 
mtil 103^ hnt Mesopotamia never regamed its 


Table silver, pennies, solder, bronze, tno 
metals of tools and machinery, of buildmgs and 
locomotives, are alloys Pure iron, for example, 
is too soft to be of much value , therefore steel, 
an alloy, is more geneially used Small quantities 
of other metals sueli as chromium are sometiines 
alloyed with steel foi hardness 
Some metals are found m the pure state, but 
by far the greater part of them are m combma 
tion with other elements m the form of sulphidM, 
oxides, carbonates, and sibcates, usually du\w 
with rook and earthy materials (See , 
Lead, zmc, uon, copper, duomium, . 

mercury are among the common metals f^ 
m combination m ores Some mate fa ^ 
rare, and tons of ore must be treated to recov 
even a small amount of the pure metal Among 
the rare metals are lubidinm, titanium, ca - 

*°a^eooveiy of metals from then ores ^the 
science of metallurgy, mvolvmg man} 
mechanical and chemical FO^esres 
Few metals are necessary to JP ^ 
animal life The impoitant exceptions 
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WORK IN PRECIOUS METALS BY ANCIENT AND MODERN SMITHS 
On the left is some modem silver, t3rpical of a fine tjrpe of aoth-centuiy work On the nght are gold plates and water bottles, 
and gold ornaments made centuries ago by Peruvian metal workers Below are two Chinese “ iron pictures ’’ 


a constituent of blood , calcium, 
which, as a phosphate forms the 
greater part of the bony structure , 
sodium, potassium, and magnesium 
Of secondary importance to life are 
copper, aluminium, and manganese 
Mmute quantities of them are found 
in the average balanced diet 
Metal Working. Many 
thousands of years ago men pierced 
bits of gold for beads or hammered 
them into crude ornaments — 
probably the first use of the first 
metal Imown In a later age, but 
so long ago that we cannot date it, 
copper was discovered 

Copper ushered in the Age of Metal, the 
beginnmg of a long and amazmg development 
that has given us thousands of products — ^the 
steel framework of our giant buddings, our loco 
motives, motor cars, and aeroplanes, and m- 
numerable machines to make the world’s goods 
in quantities 

Both utensils and weapons uere made of 
coppei, and uhen it was discovered, probably 
bj accident, that the admixture of tin formed 
a hard bionzc, metal woikmg was given an 
impetus that lias lasted untd today Bronze 
made excellent castings, and was used bj the 
Assjnnns, Egyptians, Cietins, Greeks, and 
Romans for statues and ornaments, as v ell as for 
comnionct at tides I^Iiiscumsshou anastomshmg 
airai of Bronze Age lehcs (See Bronze) 

In later European tunes metal uoikcis 
pioduced such woiks of art as the tomb of 
Maximilian I in Vienna, nith its 2S bionze 
statues, executed b^ Petei \ ischci of Nurem- 
berg , 01 the colo‘'Sal Pei sms m Florence, bj 
Btmenuto Cclhni Ponderous cliuicli doors, 
gre it bells, candlesticks, crucifixes, shrines, 
altars, fonts, inkstands, door knockers, hinges, 
and handles uete cast in btonze and worked by 
ai lists of note Cellini, Lorenzo Ghiberti, and 
Midu 1 iTigelo 111 Itah, and Gcnnnii Pilon and 
lein Goujon in rrinee di'-tingiiishcd Ihemsches 
ton'>uniimtt artists in met'd 


Brass, an alloy of copper and 
zme, was httle used until the Middle 
Ages Then followed brass castings 
and repousse (rehef) work Pulpits 
and lecterns, often topped by eagles, 
pelicans, orgnfiSns m brass, massive 
candlesticks, and chandehers were 
made for churches Eire-dogs, nail 
sconces, locks, and utensils were 
made by the brass workers (See 
Copper) 

Gold and silver were used by 
nearly all the ancients for jewelry, 
corns, and vessels In later tunes 
European goldsmiths produced such 
notable pieces as the gold cioss of 
Justm n and Sophia m St Peter’s, Rome, the 
Gourdon gold chahee and paten, the ehahee by 
Duccio of Siena, and the Cross of the Angels at 
Oviedo, Spam Table service was crow ded w ith 
the ornamental detail of the Renaissance, hke 
the Cellim salt-cellar made for Francis I, or 
wns of austere simplicity hive that of 18th- 
century Georgian England 
Lead was used by the Greeks foi statuary , 
and the Romans used it fot w ater pipes English 
lead cofiins showed fine aitistiy , and retainers’ 
badges from feudal times aie to be found in all 
museums Probably the highest artistic cmploj - 
ment of lead is in English garden statuarj 
Lead has many uses because it is durable 
Pewler, oiigmally an alloy of tm and lead, but 
now'usuallj of tin, copper, and antunont , became 
a favourite medium The Chinese, Clialdean‘«, 
Egj’ptiaiis, and Greeks piobablj worked with it, 
and it was used bj the Romans during their 
English occupation Durable and jiclding to 
shaping, it found wide use for tableware and 
decoratiie objects as cail\ as the 14tli centurv 
Continental workers prodiucd main beiutiful 
plates and \ esscls of pew ter , but Briti'.li crafts 
men used it more extensnelv In Eli/abetfnn 
times It was common foi cooking iiten'sil'J, 
flagons, communion sen ices and table sets 
Iron responds rcadih to workiiiir and nrtivlic 
treitmcnt Iron supplanted the softir bionze 
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METEOROLOGY 

meteorological oflSce, before takmg oft, what sort 
of weather to expect 

Under the auspices of the Royal Meteoro 
logical Society the whole country is covered 
by an orgamzation m connexion with winch 
observers take daily records of rainfall, direction 
of the wind, etc , at hundreds of different 
stations These observations are taken in 
Europe at 1 am, 7 am, 1 pm, and 6pm 
The chief British observatory is at Kew 
The records of Bntish weather are carefully 
^compiled m the form of an annual report, which 
' IS of a most mterestmg character For one thing, 

, such records show m a very stnkmg way the 
extraordmary variation of the annual rainfall 
' m different parts of the country — some places 
,havmg nearly ten times as much ram as others 
I' The following weather forecast and map was 
issued on November 29, 1937, and is reprmted 
from “ The Daily Telegraph and Mornmg Post ” 
TODAY'S WEATHER 

Losvo'f, SE & E E^GLA^D, E Midlands — Light or 
mod S E to S winds , fair after fog locally at first , 
average temperature 

S W & N W England, W Midlands, Wales — Fresh 
or Strongs wind, mainly fair, aierage temperatuie 
N B E^aLAND, N Midlands, S E Scotland Mod 
S winds , fair, local fog , aa erage day temperatuie 
Best of Scotland, Isle or Man, Okknet A Shetland, 
InELAND — Strong S to S W winds, a gale locally , 
fair at first, occasional rain later , rather mild 
English Chavnei — Sea slight 
Fortheb Outlook — Changeable m W and N , fair 
in S E 

Aik Bodtes to Continent — ^Wmd variable, less than 10 
m p h up to 3,000 ft , increasing Fog early m most 
places Small amounts of cloud apart from drifted fog 
Visibility early less than 100 yds m many places, im- 
proaing in most places to 1 3 miles during the da} 
High water London Bridge iiir am 1144 pm 
Lighting up time 4 24 p m 1 
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Sun rises 7 42 a m 
Moon rises 4 7 a m 


sets 3 54 P m 
sets I 57 p in 


wiemb 


Anticyclone covering S E Eng 
land and N France is moving 
South Weather will become un 
settled in West and North with 
I occasional ram later In South and 
East weather will be fair after fog 
in places at first 

ATMOSPHERIC PRESSURE —The 
continuous lines are isobars At all 
places at sea level on any one of these 
lines the pre<sure (or height of the 
barometer) is the same — namely that 
given in millibars and inches at the end 
of the hue (x oooinb=29 53 in ) Regions 
of high and low pressure are indiested 
by the words High and Lon 
respectively When a heavy arrow is 
drawn outwards from a low pressure 
centre its direction indicates the expected 
direction of movements of the system, 
and its point indicates the expected 
position of the centre at six o clock 
(Cl M T ) this morning 
Wind —Direction is shown by srrows 
Ilyini, with the wind, and force is shown 
by the figures within the circles which 
indicate the velocity in miles per hour 
DC ir the ground and b> the number of 
feathers on the arrows as follows 4 
I ight Air I Slight Breeze ij Gentle 
Breeze 2 Moderate Wind aj Tresh 
W'ind 3 Strong Winn sj High Wind 
4 Gale 4} Strong Gale 5 Whole Gale 
si Storm 6 Hurricane 
TEMPERATURE in degrees Fahren 
belt IS shown by the figures 
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AIR MINISTRY’S WEATHER CHART 

This weather chart is exhibited daily at the Air Ministry, 
Kingsway, London The white continuous lines are isobars 
while the round labels, indicating meteorological stations 
bear details of force and direction of wind, risibility, and type 
of weather at those stations Below is a specimen of the daily 
weather maps that appear in our newspapers 

0 5' •[ WEATHER CONDITIONS are indi 

1 cated by letters near the small circles 
lUlup iO be Blue Sky he Sky half clouded , 

c Cloudy d Drizzle t Fog g Gloom 
1 Lightning, m Mist o Orereast, 
p Passing Shower, q Squalls r Ram 
* b Hail rs Sleet , s. Snow , t Thunder, 

X thr Tbundeixtorm u UgU threatemng 

/ I 024 ina-y sky y Haze 

/ JS®*// " ” wind force and 

! ^ c the lettered abbieviations for 

^35 weather conditions were both 

introduced by Rear-Admiral 
Sir F Beaufort (1774-1857) 
^ The daily newspapers also 

^ publish a summaiy of the 

previous day’s weather, and 
* showmg the hours 'of 
I032mi STinsbine recorded at health 

/ resorts (iSee also Climate , 

^ Meteors and Meteob- 

ITES On many clear nights 
when there is no moon you 
" shooting stars ” 
— ^those objects that flash 
J^6fj bnghtlyacrosstheheavensfor 

Nov^ gar. a brief second and are gone 

0 jtM/wl ActiinUy thej are not stats at 


tm?mL 
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METEOR’S FLIGHT AND METEORITE’S GRAVE 
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A meteor ordinanly travels quietly along in its regular orbit through space, as shown above But when it nears a planet such as our 
earth it plunges headlong towards its great neighbour Its passage across the sky is often follow’d by a sound like distant thunder 




METEORS 


METERS 


all, for stars are great bodies like the sun, 
tvhile “ sliooting stars,” or meteors, are tmy 
bits of matter, usually smaller than a cncket- 
ball But they are travelhng so fast — tirenty- 
sis miles a second on the average — that when 
they strike the earth’s atmosphere they grow 
flaming hot, and are entirely consumed as a 
rule before they reach a distance of more than 
thirty miles from the ground There is little 
doubt that some meteors are particles of 
comets which have broken up 
One proof of the connemon between comets 
and meteors is that swarms of meteors travel 
on orbits or paths which were once occupied 
by comets T^en the earth passes through one 
of these orbits we have meteonc “ shoisers ” 
’IVhile meteors are mdividually very small, 
it is believed that their total mass maj*^ amount 
to 50,000 tons in a year Part of this is added 
to our atmosphere in the form of gases, and part 
of it IS probably deposited on the earth in the 
form of ash or small particles 

What Is a Meteorite? 

Objects similar to meteors sometimes strike 
the earth These are known as meteorites or 
aeiohtes It is possible that they are meteors 
which are large enough to get through the atmo- 
sphere before bemg burned up, but the pecuhar 
stone and iron formations which characterize 
meteorites suggest a different ongin 
Meteorites may weigh from a few pounds 
to many tons They are mostly of a stony 
character, though about one m every ten is 
composed pnucipally of iron This iron is com- 
bmed with mckel, cobalt, copper, etc , m a way 
different from any combination found on earth, 
and the crystallization ui of a special kind 
Armour plate was first made as a result of 
the knowledge gamed through analysis of mete- 
onte composition In cuttmg up iron meteontes 
it was found that those havmg 90 per cent of 
iron and about 10 per cent of mckel were very 
hard and extremely difficult to shoe By 
nuxmg iron and mckel in the same proportions 
a steel was made which was harder and tougher 
than any known at that tune 
A meteonte weighmg some seventy tons was 
found m Tanganyika in 1931, while near 
Wmslow, m Arizona (USA), is Meteor Crater, 
570 feet deep, beheved to have been caused 
by a huge meteor The largest meteor so far 
recorded, however, is the one that struck 
central Sibenain 1908, laying waste a large 
area of forest land — ^fortunately uninhabited 
This must have w eighed about 40,000 tons 
Many swarms of meteors seem to fall from 
a single point in the skj which is called the 
radiant,” and the various swarms or groups 
are named from the constellation m which the 
radiant appears to he Tlius we have the 
Leonids, Perseids, etc The Leonids are active 


m November , other groups appear m August, 
April, September, and October 

Meters. In a cupboard or cellar of many 
houses— perhaps the one you live m— you 
sometimes find one if not two kinds of meters, 
which measure the quantities of gas and 
electncity used on the premises 
The eleotno current used by a customer 
passes through the meter round coils of electric 
magnets, setting up a magnetic field of force 
These forces act upon a metal cyhnder or disk 
that is free to rotate on a pivot turnmg a tiny 
shaft, just as the shaft of an electric motor is 
operated by similar magnetic forces The more 
current used the faster it turns, so the number 
of its revolutions mdicated on the dials measures 
the amount of current passed tlirough the meter 
The cyhnder is pivoted on a sapphire or diamond 
jewel to reduce the fnction as much as possible 
The rotating shaft of the cyhnder operates the 
first disk, and the cog-wheels operating all 
the disks are geared together m such a way that 
a revolution of the first disk will move the second 
a fraction of the distance around its dial, and 
the second disk will move the third, and so on, 
the disks registering, m order, units, tens, 
hundreds, and thousands of kilowatt-hours 
The gas meter has two gas-tight chambers, 
each having a leather bellows arrangement 
The disks of the bellows are connected in such 
a way that when one bellows expands the other 
contracts Gas for the burners is drawn first 
from inside one bellows, then the other The 
valves are so arranged that gas from the mams 
is supphed to the chamber surroundmg the 
bellows which is bemg emptied The pressure 
m the chamber squeezes gas from the bellows 
which the chamber contains mto the burners 
Meanwhile the other bellows is expandmg 
This draws in gas from the surrounding chamber, 



READING THE ELBCTtaClTY METER 

To read your electncity me'er, look at the first dial on the 
nght Set down the lower of tte two figures between which 
the arrow is pojnbng (if between 9 and o, read 9) Do the 
same for the other dials Subtract from this the reading on 
last quarter s bill and you have the number of kilowatt-hours 
or Board of Trade Units (B T U ) you have used since Some 
modem meters read direcUy, bke the mileage recorder on a car 
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METRIC 

indicates the number of tunes the measure 
of gas in the gas-chamber has been used 
by the customer, and the scale on the ^al 
shows just how many cubic feet of gas 
have actually passed through 

IVfetric System. The sunphcaty 
of the metm system, with its unit base 
of 10, lenders xt ideal for all purposes of 
calculation, and in addition to tins ad- 
Vantage is the fact that measures of length, 
area, volume, and weight are stnctly rela- 
tive to the same base The fundamental 
metric uiut of length is the metre, which 
IS a httle more than a yard {actually 
39 37 inches) Dividing the metre by 10, 
100, and 1,000 gives the smaller units, 
distinguished by the Latin prefixes, rffiCi , 
cc«<i-, and mtllt-, multiplying by the 
same numbers gives the larger units, dis- 
tinguished by the Greek prefixes deca~, 
hecto~, and kilo-, as m this table 

1 centimetre (cm ) 

I decimetre (dm ) 

I metre (m } 


I0miUiineties(mm } 
10 centimetres 
10 decimetres 


TestDiafs 


THE 'INSIDES 

Gas first enters the tiianeular chamber fB), which is cut away 
to show the valves (A) The back valve (A) is open and admits 
gas to the back chamber (F) In this chamber is a beUows (E) 
with its interior connected through a valve to the pipe sapplymg 
the boraers As soon as a humor is opened, releasing gas Kom 
inside the bellows, the pressure in the chamber (F) forces the 
diaphragm of the beUows inward As it moves in, it pushes out, 
by means of a connecting rod, the diaphragm of the front beljows 
fD), which now sucks in gas from the front chamber (G) Phis 
chamber, you must understand, has been filled by a 
stroke o/ tie meter When the back beUows has been emptied 
w Sc manner described, the back valve m the 
(Bl closes, and the front valve opens, admitting gas into the 
chamber (G) This forces the front beUows inward, and so the 

» a. gj.a&.'aga" 
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REAPING THIS MONTH ' 
reading last month" 


I522M 


difference 


imo] 


(Showina number of cubic F«etof 
gas used during current month) 


HOW AN BLBCTRICITT METER WO^S 

Here you see the instrument elMtro^agn'** 

your lights use The euirent passes through elec 
Causing rotation of the dtfk, spe d of the disk 

Ferrantf i td 

, j decimetre (dim I 

10 metres _ 1 hectometre (hm ) 

10 decametres ^ ^ Ijomctre (km ) 


gasusoui.i.- .u- - I i M (J The units most u^d in actuary— 

iitsii- 




METRIC 


MEUSE 


A hollow cube measunng 10 cenlimeires on 
each edge would hold 1 litre, the basic unit of 
capacity in the metric system It is just about 
1| pints It IS dl^ ided and multiphed to make 
the smaller and larger units, respectively, viz 


10 millilitres (ml ) 
10 centilitres 
10 decilitres 
10 litres 
10 decalitres 
10 hectolitres 


1 centilitre (cl ) 

1 decilitre (ciJ ) 

1 litre (1 ) 

1 decalitre (dal ) 
1 hectolitre (hi } 
1 kilolitre (kl ) 


The cubic capacity of a litre, it will be seen, 
18 1,000 cubic centimetres The litre and the 
hectolitre are the units in this table chiefly 
employed Dry and hquid measures are iden- 
tical m the metne system , but where the metric 
system is employed in commerce there is the 
same tendency to buy and sell by u eight 
mstead of dry measure 
One millilitre of pure water weighs 1 gram, 
the basic metnc umt of u eight Multiphed and 
divided for larger and smaller units, it gives 

10 milligrams (mg ) 

10 centigrams = 


10 decigrams 
10 grams 
10 decagrams 
10 hectograms 
10 kilograms 
10 mjriagrams 
10 quintals 


1 centigram (eg ) 

1 decigram (dg ) 

1 gram (g ) 

1 decagram (dag ) 
1 hectogram (hg ) 
1 kilogrim (kg ) 

1 mvnagram 
1 quintal (q ) 

1 metnc ton (t ) 


The milligram and centigram are chiefly used 
m exact scientific work The umts most used 
in the ordmary transactions of life are the gram, 
a httle more than ^ ounce , the Ulogram, about 
pounds (2 2046 pounds avoirdupois) , and 
the quintal, about 220 pounds 
I^^en the metnc system was adopted by the 
French National Assembly m 1791, it was 
decided to take as the value of the metre the 
ten-milhonth part of 
the distance on the 
earth’s surface from 
the pole to the equa- 
tor It was hoped 
thus to have a natural 
and mvanable stan- 
dard from which all 
the values of the 
metric system could 
be recovered if by 
accident the physical 
standard should be 
lost, but the onginal 
calculation was sub- 
ject to a shght error 
The international 
standard metre and 
kilogram are made of 
platmum-indium and 
kept at the Inter- 
national Bureau of 
Weights and Measures 


near Pans {See also Weights and Measures) 
In 1897 Great Britain made permissible the use 
of the French or metnc ^stem m addition to 
the imperial standards of weights and measures 
The metnc system is employed for all scientific 
work requinng exactitude and easy workmg 
Metz, Frakce On November 10, 1918, the 
armies m France uere prepanng a blow at the 
town of Metz, then m German Lorrame But 
the blow was never delivered, for the next day 
the Armistice put an end to the fightmg Eight 
days later the French entered the town 
Metz IS situated on the nver Moselle, and is 
a part of the “ middle stnp ” Tvluch has been 
disputed between Germany and France almost 
since the days of Charlemagne It successfully 
resisted a great siege by the Emperor Charles V 
m 1552, and placed an important part m the 
Napoleomc campaigns The second famous 
siege of Metz occurred when Marshal Bazaine of 
the French Arm}’’ shut himself up m the tovm 
on August 19, 1870, and surrendered to the 
Germans on October 27 following At the close 
of the Franco-Prussian War the German General 
Moltke insisted that this fortress town, together 
with a great part of Lorrame and all Alsace, 
must be taken from France 
Next to the tremendous system of fortifica- 
tions developed by the Germans, the most m- 
teresting sights m Metz are its fine Gothic 
cathedral (begun m the 13th century) and traces 
of Its ancient Koman aqueduct The population 
is about 83,000 {See Alsace-Lorrame) 
Meuse, River This histone nver of west- 
ern Europe saw the first great struggle of the 
World War, when the mvading Germans, in 
1914, took Liege, on its eastern bank It hke- 
'wise saw the last decisive effort of that conflict 



D VeUUh 


HISTORIC CITY ON THE BANKS OF THE MEUSE 
On the banks of the river Meuse near its confluence with the Sombre stands Namur, one of the 
most famous cities of Belgium This photograph, which was taken from the hiU on which stood 
the old citadel, shows a part of the city with old-time houses at the edge of the nver Above 
the bouses can be seen the zgth-century cathedral of St. Alban 
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when the Rench on November II, 1918, 
advanced along its western bank, taking Sedan 
Eising in north-eastern France, the Mense 
flows north into Belgium, where it receives at 
Namur its chief tnbutary, the Sambre, almost 
doubhng its volume It then flows north-east 
across Belgium, and enters Holland, where it is 
called the Maas , sweeping m a great curve 
round to the west, it joms the Waal, an arm of 
the Rhine, but divides agam, the north branch 
enteimg the North Sea about twenty miles 
below Rotterdam, and the south branch passing 
through the two arms of the Hollandsche Diep 
A most mteresting feature of the Meuse is 
its disappearance beneath the ground for a 


distance of over three miles shortly before it 
enters Belgium The Meuse is, m effect, though 
not actually, a tributary of the Rhme Ike 
direct distance from its source to its mouth is 
only 230 miles, but because of its many tradings 
it measures 560 miles m its couise Its larger 
tnbntanea (besides the Sambre) are the Ourthe, 
which pours in its waters at Liege, and the Roer, 
which joins it m southern Holland 
The commerce of the Mense is probably only 
exceeded by that of the Rhme A senes of 
canals m Belgimn and m Holland makes it 
navigable for 360 miles, and another canal 
extending to the SaOne has linked it with the 
great inland waterway system of France 


REAL LIFE in ROMANTIC MEXICO 


M ost of US an famltar with the Mexican cowboy, with his flashing teeth, 
his ear-rings and sombrero, for we hare seen him on the " pictuns , 
but life m Mexico u not all romance and adrenture 

Mexico. Land boundary be 

nf i/lirantiirp and £*(en( -Greatest length {north-west to south-east), more tween Mexico and tie 

tn . j than 1,900 miles , width, from i,8eo miles along the Umted Sfcates 18 1,833 

romance, of Cortes and northern boundary to 134 ^niles at the Isthmus of Te- , lonff^of which 

the Aztecs, of silver huantepec Area, 787,000 square miles (including island &» 

mines and rolling groups off the coast) Population about 16 553 . 0 W 

1 AAAB a .4 airvla+ Phvsical FediMW “Mountain ranges Eastern Sierra stltuted by the -KlO 

plains, pieces of eight Western Sierra Madre (highest peaks, Orizaba, Qrande South of the 

and stilettos, of eaba- a,,so teet, and PopocatepeU, 17,78a feet) , cento! , , ^,5 

lleros and senoritas— pUteau «,000 to 9,500 feet high Principal n«rs Rio ' 

siir-li la Mexico the Grande, Conchos, Sonora, and Vaqm mountain r ^ 

such IS fflCHOO, I e „^,|,^j^„j„_P5ttoleum,5ilrer, gold, copper, lead, zmc, the east and the west, 

greet repubkc lying j„timonr, etc , maize, cotton, wheat, siai, hemp, coBee, jg the Sierra 

between the United sugar-cane, tohacco, fruit , live-stock , sugar and Oriental and 

-,tates and the re the Sierra Madre Oeci- 

lublios of Central Guadalajara (184,000), Monterep ( 137 , “o). dental These moun- 

America Ventabiyan pueWa (122,000), Mdnda (110,000} tei-in chains form a IiB* 

empire in extent, ^ — ' ofthegreatCoidiUeran 

* ?• rs 

than that of Great Bntam, Germany, contment are found in 

Fiance oombmed Its shape is, aPFoP™ ? « among them being the extinct volcanoes 

enough, much like that of a bora plen y Ponocatewtl ( 17,782 ft ), Onsaba ( 18,260 ft ), 

coast-lme extends a distance of 1,727 miles on the o* f b fi’i 

Gulf of Mexico, aad for 4,574 mdes “ of Mexico vanes widely with the 

Majestic mountams, nsmg abraptly from the g ^ generaDy on to 

shores of the Atlantic, greet the eye of th Cone penetU faW mtc to 

traveller entering the mag^cent harbour of Mt however, the weather becomes dehgM 

Vera Cruz In general, however, the land mtmior, nowu , t,l,e 

surfaoensesgentlyfromtbeeastandw^coMte ^y perpetual^nng at an elevation j 

and from the Rio Grande to the broad table- & V P ej^tromes o 

of the interior, where most of the mimg S am unknown So shght . to 

and the agncultnie are carried on, and w J ^ 

“Sere^'am Cgood natural harbours on the ^“g^pl^Vpis^^end the 
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MEXICO, ONE OF THE WORLD’S RICHEST TREASURE LANDS 

Mexico IS a land of amazing contrasts The country and its population suffer from bitter porerty in spite of the fact 
that Its hills and plains contain a store of mineral wealth— gold, silver, iron oil— which staggers the imagination The mass of 
Its people are constantly on the verge of starvation, although many spots in Mexico are veritable fairy gardens of productiveness 
Desert mountain, forest, sea-coast—one can find any climate and soil desired in Mexico, all awaiting the permanent establishment 

of peace and order m their development 


Most fruits flourish in Mexico, and neaily 
every vanety of gram glows luxunantly m the 
rich soil of that favoured land Jlilhons of 
aeres are covered with trees whose woods are the 
most valuable m the world for indust'y 
The mountains of Mcmco form one vast 
deposit of valuable nimerals Nearl}^ all the 
famous mmes of Mexico are situated on the 
south central plateau at an elevation of 5,500 
to 9,500 ft Silver is found in all the states, 
but more than half has come fiom Zacatecas, San 
Luis Potosi, and Guanajuato The Veta Madre 
lode of Guanajuato, which is one of the richest 
veins ever discoveied, produced silver to the 
value of £50,000,000 between 1550 and 1803, 
and is still being profitably worked Enormous 
quantities of lead are found m Mexico, this 
metal occurrmg m association with the silver 
Gold, copper, antimony, quicksilver, vana 
dium, bismuth, zinc, manganese, and graphite 
are among the other valuable mmeral resources, 
and tin has been found at Chihuahua Iron is 
abundant over a large area Engineers estimate 
the amount of ore m sight on the famous Ceixo 
del Mercado at 500,000,000 tons So far, lack 
of fuel has made it impossible to dig it out 
The history of oil m Mexico makes a veritable 
romance Although the presence of od and 


asphalt m great quantities had been known for 
many years, attempts on the part of Mexicans 
to extract this uealth faded In 1883 wells 
were sunk m Tabasco without result Later a 
company, of uhich Cecd Rhodes was the guidmg 
hght, faded m a sundar attempt Repeated 
fadures discouraged investors untd 1901, when 
operations were begun at Ebano The 
Americans then opened up the Casiano district 
and drilled the greatest od-gushing well the 
world had ever seen, known as Casiano No 7 
More than 30,000,000 acres of od-producmg land 
are now devoted to the industry 

Cattle and Cotton in Mexico 
Slany other mdustnes are profitably pursued 
m the country Hundreds of thousands of acres 
on the northern plateaux are devoted to stock- 
raising Cotton mdhng is a great mdustry m 
Mexico, and overshadows the woollen mills, 
smce the native demand is chiefly for cotton 
garments The numerous fibre plants support a 
considerable rope and cordage industiy Theie 
are many soap and cotton-seed oil factones, and 
petroleum-refining is one of the mdustnes 
moreasmg steadily m importance 
The manufacture of iron and steel products, 
includmg rails and smaller agncultural imple- 
ments, has also had a considerable groivth, 
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The floating gardens, or **cbinampas,’' of Xochinulco. ten xmles from Mexico City, are a remarkable feature of this town, which 
existed long before Columbus discovered Amenea The shallow lake of Xochinulco is nearly covered with these gardens, whi^ are 
floating masses of water plants The plants support soil, and are attached to poplar stakes which take roof, Secure the island, ana 
give It a hedge-like boundary Waterways between are kept open by dredging The gardens raise fruit and vegetables for the city 

United States There I ~ | Mahogany and ebony 

are also many flour ' ^ i come from Meiico 

mdls and sugar mills, > , 'I — Logwood and other 

and thft manufantiire ~ ■ valuable dyewoods 

are largely exported 
Huge quantities of 
henequen, or sisal 
hemp, are exported 
I from Yucatan every 
year, this particular 
branch of conuncrce 
having made Yucatan 
one of the richest 
states in Mexico 

; j' ForcentunesMeMce 

has been the cradle of 
wars— wars of conquest, 
wars of defence, civil 
wars In prehistoric 
times one native rac® 
after another donun- 
ated the county 
W’lien the Spaniards 

„ under Cortes (JP) 

wheat, and other THINGS TO SEE IN MEXICO conquered 

o^lsmorferlytuuca tooflSIS-aiJtbV 

Blase, but baa bccu found the ^«c«* “ 
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Umted States There 
are also many flour 
mills and sugar mills, 
and the manufacture 
of native dunks forms 
a large adjunct to 
the country’s internal 
commerce Oranges, 
bananas, guavas, avo- 
cado pears, and cus- 
tard-apples are grown 
in abundance on 
Mexican plantations 
The most important 
Mexican plant, how- 
ever, IS tlie agave or 
maguey Fibres of the 
maguey are used to 
make paper and rope, 
and its huge leaves 
serve as thatch for 
native houses 

The yield of maize, 
wheat, and other 
cereals m orderly tunes 
18 large, but has been 
seriously interfered 







THE NATIONAL BEVERAGE OF THE MEXICANS 



The national beverage ol the Mexicans is pulque made Irom the juice ol the agave which oozes out and collects in cuphke 
formations at the bases ol the leaves The workman sucks it up into a gourd and then empties the juice into a sessel where it is 
allowed to ferment. Pulque shops, where this dnnk is sold are as common m Mexico as tea shops are in Britain 
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power, under Emperor Montezuma (See Aztecs) 
In 1810, after three centunes m whicli Spam 
ruthlessly exploited the country and ill-treated 
the natives, Miguel Hidalgo, a parish priest, led 
a revolt , but he was captured and shot m 1811 
Others kept the flame of revolt ahve 
On May 19, 1822, a Spaniard named Augustm 
de Iturbide proclaimed himself Emperor of 
Mexico and mdependent of Spam He was 
dethroned the followmg year and later put to 
death Half a century of civil war and revolu- 
tion followed For thirty years the dommant 
figure was General Antomo Lopez de Santa 
Ann a,, who was president when Texas revolted 
and agam durmg the war with the USA. 

Texas won its independence from Mexico m 
1835, but ten years later boundary disputes 
with the Umted States resulted m another war 
The rule of Santa Anna, who had recovered 
powei, ended with his exile m 1855 
When President Juarez announced a two-year 
suspension of payments on foreign loans m 1861, 
France, under the Emperor Napoleon HI, 
attacked and overthrew the Mexican govern- 
ment In the course of the struggle the French 


Buffered a severe defeat on May 5, 1862, whence 
comes the Mexican national hohday known as 
the Gmco de Mayo (6th of May) In 1 863 France 
declared Mexico an empire with Maximilian I, 
an Austrian archduke, as Emperor The Umted 
States protested against tins violation of the 
Monroe Doctrme, and at the close of the Amen- 
can Civil War Fiance withdrew its troops 
The leader of the Mexican patriots, Porfino 
Diaz, then captured Mexico City, m 1867, and 
took Maximihan prisoner The latter was tned 
by court-martial, and shot In 1877 Diaz 
secured the presidency after overthrowing 
Juarez’s successor The progress of Mexico 
between 1884 and 1911, while Diaz ruled as a 
benevolent dictator, was perhaps greater than 
the sum total of the progress achieved by 
Mexico m all the centimes of its previous history 
Between 1911 and 1934 there were no fewer than 
17 presidents, but, m spite of abnost constant 
civil war, a great deal of beneficial work has 
been done m developmg the land Travel has 
mcreased greatly, and visitors are gaimng a 
finer appreciation of the new-old country 
Archaeologists are findmg rehcs of the advanced 



id these schools are large y ^ foreground having their chicVens w» 
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Mayan and Aztec 
civiljzations that 
flourished centuries 
ago, and Mayan art 
and architectuie are 
having an influence 
on modem work 
Mexican art is 
enjoying a renaiss- 
ance that IS bring- 
ing recognition in 
foreign lands to such 
modern painters as 
Diego Rivera and 
Josd Clemente 
Orozco Mexican 
craftsmen m their 
rude huts are turn 
mg out pottery, 
woven goods, feather 
work, and leather 
work which show 
the artistic skill 
that IS their racial 
heritage 

Mexico 18 a feder- 
ated repubhc The 
president is elected 
for SIX years The 
country is divided 
into 28 states, two 
territories and a 



Derien lelfii 


THE OLD SPANISH CATHEDRAL OF MEXICO CITY 
In most of the principal cities of South America there are great Roman Catholic cathedrals, 
some of them dating back to the days of the Spanish Conquest in the i6th century One of the 
most remarkable of these is that of Meaco City, standing m the Plaza de la Constitution It was 
begun m 1573, and was built on tiie site of the Aztec war-god’s temple destroyed by Cortes, the 
conqueror of Mexico, in 1521 The great churi^ was not completed until 1730 


federal district The prevaihng rehgion of the 
country is the Roman Cathohc 

Mexico C ity , Mexico The picturesque 
capital of the Mexican Repubhc hes almost mid 
way between the east and west coasts, on the 
great central plateau of Mexico, about 7,400 ft 
above sea-level and 200 miles north-west of 
Vera Cruz To the south tower the rugged Ajuaco 
Mountams, and to the south-east the giant snow 
clad Popocatepetl and Ixtaccihuatl peaks 
Lakes Chaleo and Xoohimilco are connected 


dwelhngs on httle islets m Lake Texcoco and 
called It Mexith, m honour of their god of war 
It grew rapidly, and m the 16th century the 
rude dwelhngs were replaced by stone structures 
The town had reached the height of its gloiy 
when, in 1519, the Spamards under Cortes 
appeared, and practically destroyed it It was 
rebuilt by natives under the direction of the con- 
queror The city’s population is over 1,029,00J 

Mica. A piece of this mmeral an mch thick 
can be spht mto nearly a thousand sheets, each 


with the lower part of the city by a canal called as thin as the thinnest tissue-paper For its 
“ La Viga,” completed in 1898 famihar use m the doors of stoves and as chim- 


Mexico City is laid out with almost unbroken 
regularity On the western side are the better 
residential sections, and on the east he the 
poorer districts The buildmgs are low because 
of the frequent earthquake shocks The com- 
mercial and pohtical centre of the city is 
the Plaza Mayoi Pacmg this are the Spamsh 
Renaissance cathedral (16th century), the 
national palace, and the mumcipal palace 
North of the national palace is the national 
museum, uliich houses an almost priceless 
collection of Aztec antiqiuties Leadmg from 
the pubhc gardens is the magnificent boulevard 
Paseo de la Reforma 

Mexico City vas founded about 1325 by 
the Aztecs, \i lio built a village of mud and rush 


neys for incandescent gas-burners, it is spht mto 
sheets about as thick as heavy paper These 
sheets are tough, elastic, and resistant to heat, 
and those made from the variety of mica called 
“ muscovite ” are almost as tiansparent as 
glass The name muscovite, or muscovy glass as 
it used to be called, came from the fact that 
this mica was used for windows m Russia 
The chief use foi mica today is as an insulator 
in electneal apparatus, smee it is a poor conduc- 
tor of electncity Broken mto small sparkimg 
bits it IS also much used as " spangles ” to 
produce ghttering effects on stage costumes 
All the varieties of mica are sihcates of 
alumimumuith other elements, that is, are com 
pounds of sihcon and alumimum \nth other 
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-MICHELANGELO 




THE DYING SLAVE (above), now 
m the Louvre, is one of three com- 
pleted marbles intended for the 
monument of Pone Julius II 


THE CREATION OF ADAM (above), m the Sistme Chapel of the Vatican 
The artist lap on hts back to do these ceiling paintings, which represent the 
story of Genesis from the Creation to the Flood This ceiling, the most 
famous of all Michelangelo 's painhngs, cost him four and a half years of the 
most trying and difficult labour 


THE HOLY 
FAMILY (right), 
m the Uffiai at 
Florence One of 
his early works, this 
IS the only known 
completed easel 
pamting by Michel- 
angelo left m the 
world today 
While mote con- 
ventional than hts 
later work, it mani- 
fests the same 
strength, and that 
power of showing 
much action in little 
space, which later 
made him known as 
■' The Furious ” 
There also exist a 
numter of works 
designed and partly 
executed by him, of 
which the National 
Gallery in London 
has two 



THREE MASTERPIECES WE OWE TO MICHELANGELO’S GENIUS 


things m nunor quantities Muscovite also con- 
tdins potassium Most of the world s supily 
sheet mica comes from India, hut the Umtea 
States and Canada furnish most of the scrap 
mica Mica is found in shades of yellow, green, 
broivn, red, and black 

Michelangelo Buonarroti. (Pron 
mi-kel-an'-je-lo) (1475-1564) Onasoafiolc^ 
many dizzy feet above the floor of a chapel in 
Rome lay a man, painting with fast, 
master-strokes on the wet plaster of the oetog 
which stretched its five thousand square feet of 
Srfaoe above him It was fchelangelo, the 
neatest eemus of the Itahan Renaissance, who 
between the years 1508 and 1512 decorated the 
Mihng of the Wme aiapel, revealmg there his 

. L™ of Genesis from the Creation 


to the Flood, and we can understand why artiste 
call this “the most extraordmary piece oi 

technical work ever accomplished’’ 

And not only are we tlinlled by Michel 
angelo’s lofty conception and by his masterly 
techmque, but we are stirred, also, y 
mdomitable will and almost superh^»“ 
and courage to endure the 
illness, and overwhelmrog labour that ao 

pamed this work ,r i, r U75 at 

Michelangelo was born 1 

Qiprese, a smaU Tuscan town of which bffi 
was governor TIieBuonarrotis we.^ po“f 
noble family of Florence He “Pjj 
Florence, and soon began tovenng 
of his home with charcoal drawing 
could cure him of his taste for ^ to 
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MICHELANGELO 

cop 3 drav mgs, mix colouis, and lay the groimd- 
work for fiescoes Then, a year latei, heA\as 
admitted as one of the chosen pupils to the 
School of Sculpture which Lorenzo de’ Medici, 
the great merchant prmce and patron of art, 
had established in his palace gardens at Florence 
Here, amid a famous collection of old Greek 
and Roman sculpture, the boj' began to work, 
showing such skill m copying the head of a 
laughing faun that Lorenzo took him to hve 
in the palace He worked here untirmgly until 
lie was 18 Then Lorenzo died, and two years 
later Michelangelo was m — - - 

Rome, making great pro- 
gress with sculpture, the 
art he loved best The 
pieta, the statue of the Vir- 
gin Marj' holdmg the cruci- 
fied body of her son, was 
sculptured during lus stay 
here, and its fame spread 
so lapidly that the j'Oung 
sculptor was recalled to 
the city of Florence 
There at the age of 20 
he retired mto a work- 
shop built round an 18-ft 
marble block which another 
sculptor had half spoiled 40 
3 ears before UTien he 
removed the covermg two 
years later, the artistic 
world gasped, for out of 
that cramped colossal mass 
he had created his wonder- 
ful “Da^id” — one of the 
world’s greatest statues 
The j'ear 1505 found 
Michelangelo agam mRome, 
this time to design a tomb 
for Pope Juhus II It 
was to be a magnificent 
three-storeyed tomb, rep- 
resentmg art and victory , 
but pohtacal upheavals, 
countless jealousies, and changes of plan after 
the Pope’s death mterfered with the work In 
the end Michelangelo completed only a few 
figures for the much reduced tomb Among 
them were the majestic “Moses” (see illus- 
trations m page 2295), which is part of the 
memorial as it appears today, and the 
‘ Slaves,” now in the Louvre 
By common consent, these are among the 
supreme triumphs of the sculptor s art With 
them rank the figures of Dawn and Dusk, 
Night and Day, and the portrait statues which 
Michelangelo did for the Medici monument 
More than 20 years after he did his ceihng 
frescoes for the Bistme Chapel, Michelangelo 
began to pamt his enormous “ Last Judgement,” 


sixty feet m height, on the wall of the chape! 
behind the altar In its vast proportions, 
technical excellence, and darmg conception it 
is a fitting compamon for the ceihng pamtmgs 
It has been called the most famous smgle 
picture m the world 

Besides these masterpieces, Michelangelo left 
the world many other significant works m both 
pamtmg and sculpture Nor did these twin 
arts absorb all lus many-sided genius, foi 
Michelangelo used his vast powers m many 
fields \Vhen lus beloved Florence was m 
danger, he siipenntended 
its forfafication He wrote 
a collection of impassioned 
sonnets which m then 
impetuosity and vigour 
remmd us of his work m 
marble And, finally, he 
left us the greatest architec- 
tural achievement of the 
Itahan Renaissance, the 
great dome of St Peter’s 
m Rome, designed dunng 
his last years 
“ Death plucks me by 
the cloak, ’ he cned when 
he was 89 years old, and 
the brush fell from his 
hand He was buned m 
the church of Santa Croce, 
the pantheon of Florence 
Honoured as “ more than 
mortal, angel divme,” Mich- 
elangelo outhved his illus- 
trious contemporaries 
Raphael, Leonardo da Vmci, 
and Correggio Except for 
Titian, he was the last 
great figure of Italy’s gold- 
MICHELANGELO en age of art A stern and 

This bronze head of M.*el«ngeIo TOs done in j j dreamer, m the 
the artist’s own studio It suggests the immense , , 

strength, stem honesty, and tragic gloom which loftmess Of Ills inspiration 
were his outstanding characteristics and m the number and 

vanety of his immortal 
works Michelangelo still stands unrivalled 
He IS typical of the umversal geraus which 
the Itahan Renaissance produced beyond anj 
other epoch m the world’s lustory (See 
Renaissance) In him were summed up the 
vigour of nund and body, the restless energv the 
boldness of spmt, the freedom of action and ex- 
pression, the cunous combmation of worlctlmess 
and rehgious zeal, which marked that period 

Michigan, USA 'This northern State 
borders on lakes Supenor, Ihliclugan (which hes 
wholly withm the IJmted States and divides 
Michigan State mto tw o parts), Huron, and Ene 
It covers 57,980 sq miles, of which 500 are 
water In the hilly northern peninsula copper 
uon, and timber are produced m gieat quantitv, 
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MICROMETER 

but in the south farming and manufacturing are 
the chief conceins, the city of Detioit (q v ) being 
the centie of the national motor-cai industry 
Other cities are Giand Rapids, Flint, Saginaw, 
and Lansing (population 78,000), the capital 
The population of the State is 4,842,000 
Micrometer. A difference of xtiWof 
an inch may not seem important, but some 
parts of a motor-car or a sewmg-machme have 
to fit even closer than this In ceitam types 
of scientific apparatus, houever, a discrepancy 
as great as this would render them useless 
To ensuie perfectly fittmg work, engineers em- 
ploy devices called micrometers (from two 
Gieek woids meaning small and measme) The 
commonest type is operated by a screw having 
40 threads to the mcli Each turn of the 
screw, then, moves the measming spmdle or 
of an inch A scale revolvmg with the 
screw IS divided into 2o paits, and indicates, 



MICROSCOPE 

therefoie, the fractions of a turn in units of 
TiScTj of ftn mch Sometimes such a micrometer 
carries m addition a “veimer” scale with 
which a movement of of an inch can be 

lead Micrometer reachngs are usually written 
as decimals , for example, the thickness of an 
ordmary sheet of new'spaper is about 0035 in 
Micrometer devices of even greater delicacy 
are frequently attached to microscopes and 
telescopes Some consist of simple scales ruled 
oil glass with a fine-pomted diamond These 
rulings are themselves made by “ dividing en- 
gines ” regulated on the micrometer principle 
and capable of markmg as many as 120,000 lines 
to the mch A common umt for such scales m 
scientific work is the tnicion (ru^jjy of a nulh 
metre or about of an inch) The object 
to be measured is compared with this scale, 
both being equally enlarged Another device 
moves the image of the object across a ham-lme 
m the eye-piece of the instrument, 
consisting of a spider’s thread or 
a quartz fibre The distance 
moved is indicated by the turn of 
a micrometer screw 

With the aid of micrometer con- 
trols, gauge blocks can be made 
that are accurate to x Tmumm 
inch at standard temperatures 
Such blocks have been used in 
adjusting instruments for measur- 
ing the velocity of hght Sunuar 
blocks, though not necessaiily bo 
exact, are employed to check the 
accuracy of tools and dies in motor 
car and aeroplane factoiies 
Microscope. The tele 
scope adds a great deal to human 
knowdedge, but in many ways the 
knowledge gained by the micro 
scope affects our lives more direct^' 
Up-to-date physicians use the 
microscope to tiack diseases w 
their sources m various foims oi 
bacteria, and the conquest of many 
diseases is due to the micioscope 
Surgeons determine by 
scopic examination of a section 
tissue wdiether severe operations 
new growths in the body are neoes 
sary ^Botamsts, biologists, f ® 

teriologists rely on 
studies, which eiJarge the ^ 
of knowledge and mcreajejan^ 


HOW THE COMVUUiy SlTsWe" which" rests over a small . 

condenser (D) and passes “P ® - tj,e object then enters the objective lens gynple microscopes macmified 


mastery of Nature It 
determine the structure of meta . 

andtodetectadulterationmfoods, 
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PHOTOGRAPHS MADE WITH 

view of an object — ^were apparent- 
ly known, at least as curiosities, 
from remote times , but the 
compound microscope* was m- 
vented some time between 1590 
and 1610 To Galileo, the famous 
astronomer, has been ascnbed the 
honour of mventmg first the tele- 
scope and then the microscope 
!l^markable discoveries in an- 
atomy and biology were made by 
the use of both forms m the 17th 
and ISth centunes For example, 
theDutch scientist, Leeuwenhoek, 
sometimes knoivn as the “ father 
of microscopy,” showed that 
weevils, fleas, and other mmute 
creatures are not “ spontaneously 
generated,” but come from eggs , 
and the Itahan, Malpighi, was 
the first to see the capillary circulation of the 
blood previously inferred by Harvey 
A simple microscope may be a simple lens, 
or a set of lenses , if all are used together to 
view the object directly, it is a simple micro 
scope A compound microscope uses a lens 
called the object glass or objective to produce 
a reversed magnified image, and another, called 
the eye-piece or ocular, to magnify this image 





t 


House- wing, so much enlarged 
that you can plauilv see the nbs and 
the curious texture of the wing sur- 
face The right-hand picture shows 
a portion of the palate of the Abalone, 
a kind of shell fish With the help of 
the microscope its linked structure is 
plainly evident The lower left-hand 
comer shows the Grasshopper s hind 
leg, while the right hand picture 
shows the * stndulating disk ’ with 
which the insect known as Water 
Boatman produces its curious noise 
The arcle shorre a piece of paper, 
with the fine cellulose fibres appear- 
ing almost as coarse as hay 


THE MICROSCOPE’S AID 

Both objective and ocular, m 
actual practice, are composed of 
several lenses, because lenses are 
subject to the two defects of 
sphencal and chromatic aberra- 
tion Sphencal aberration can 
be cured by grmdmg the lens 
m a parabohc curve, that is, 
making the lens a httle thicker 
m the centre than if it vi ere a 
shce off the outside of a sphere 
The practical difficulties of grind- 
ing true parabohc curves are so 
great, howevei, that spherical 
aberration is mgemously cor- 
rected by compounding the lens 
Chromatic aberration is 
corrected by usmg a convex 
crown-glass lens and a concave 
fimt glass lens, and the curves of 
the two are designed to supplement each other 
so as to cure sphencal aberration at the same 
time Often more than two lenses are used m 
the objective and m the eye-piece 
The lugh-power compound microscope needs 
great skill m use The eye-pieee tube is adjust- 
able for different angles of observation and 
different distances from the objective It is 
provided with a micrometer to measure the 
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object, which is earned on an admstsiMo t MIDAS 

or, if very high powers aie lequiied, plaoed^M but^thp^^ ultra -ancroscopio particles 

1.? / a ctvS A^ oSect Si and movements’ 

glass and lUuminated by hght thrown from scattSs 5 

a J^ior thiongh a condensei A '‘camera a dai k seen against 

luoida attachment may be used to superimpose an akioJ 1 5"?^^ 0 *’ rather, 

the magmfied image on a sheet of papei^ on far disk— tmy, indeed, yet 

which It may be traced ^ ^ larger than its real size 

The power of such a micioscope depends on sc^^ ^ 

the pow'ei of the object glass, the nower nt f).« m, ^ ^ attachments to show ultra- 

eve*piece, and the Rfinmafirtti jsiorosi^pioal particles neaed across a shalloa 


r[l ‘ip J 
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use, and photograiphs of 
very mmute objects en- 
larged 5,000 diameteis 
have fiequently been 
produced 

^Vhen the woilong of 
the mstiument has been 
thoroughty mastered it 
IS best to try the mici 0 - 
scope for the fiist time 
on an object which does 
not need a verv gieat 
deal of prepai ation The 
leg of an insect placed in 
a small drop of water on 
the shde and exammed 
noth plenty of hght 
makes an extremely m- 
teresting subject, and 
the beginner will be as- 
tomshed at tlie great ^ v j , 

pmcers, the thick joints 
and the numeious haus, ^ 
mth winch it is provided 
Is there anj’^ limit to i 

the powers of the micro- THE SECRET OF KING MIDAS 

scope Can we not Here an artist has depicted the scene when King Midas 
obtain evei greater and removed his cap and his barber saw the ass’s ears which 




diameter (a micron is 
®'^°ut yg}j ) 0 of an mch), 
With the ultia-micro 
scope objects measured 
in thousandths of microns 
may be perceived 
Though this 18 stall coaise 
work so far as solvmg 
the mysteiy of matter 
IS concerned, the ultia 
micioscope is, never- 
I theless, an mstrumeiit 
that selves a most use- 
ful purpose 
A long-range micro- 
scope has been invented 
for viewing the actions 
of small msects, and 
moving pictures of such 
small creatures have 
been shown 
Midas. Aocoiding 
to mythology, Jhdas, a 
kmg of ancient Phrjgia, 


greater magnification, inflicted on him Midas w making the barber „ reward fnr a. land act 

SO that at last we can ‘® ^as promised by the 

peel into those mmute particles — ^molecules, god Dionysus whatever he should ask Midas 
atoms, and electrons ^ asked that eveiything he touched might turn 

Tlieie ,aie ceitain practical difiSculties, the to gold "RTien the request was granted, he 
chief of which is not the imperfection of the found to his sorrow that there are many things 
instrument but the veiy nature of hght and more necessary, for even his food became gold, 
vision We see non-lummous objects by the and he begged the god to take back the gift 
light which they reflect, and hght is composed Accordmg to another story, told by Ond, 
of waves An object much smaller than the Midas once decided a musical contest between 
ivave-length of light caimot reflect hght, any Pan and Apollo, givmg the prize to Pan 
moie than a pebble can bieak an ocean wave Apollo m revenge gave Midas apair of ass’s ears 
Mow, atoms and even the largest molecules King Midas hid his ass’s ears under a cap, but 
aie far below the size of hght waves, and as for his barber discovered the secret and was so 
electrons, they are almost unimaginably smaller excited by it tliat he dug a hole in the ground 
The wave-length of hght also puts a limit to the and whispered mto it “ Kmg Midas has asss 
magnification of telescopic images by the eye- eais ” A reed is said to have grown from 
piece Yet awayhas been found to show, under hole, and its wliispeimgs spread the see 
certain definite conditions, not, mdeed, the of the King’s misfortune 
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From DARKNESS to DAWN in EUROPE 


l^hen Roman cmhzatton crashed before the onset of the Barbarians, there 
"" followed a thousand years of slow rebuilding until the modem age dawned 
with the Renaissance The story of that thousand years is renewed here 


Middle Ages. History is continuous 
like a stream, and just as a stream has rapids 
and waterfalls, so too has the great stieam of 
human life One great waterfall, so to speak, m 
the stream of European history was in the 4th 
and 5th centunes, when the Roman Empire 
crumbled and fell , after that until the 15th 
century the stream flowed on with no stnkingly 
abrupt changes The years between those 
centuries are knorni as the Middle Ages, 
although, m fact, they were no more “ middle 
ages ” than any other histoncal penod The 
term “ middle ages ” was apphed to them some 
300 years ago, and has clung to them ever smce 
The name is somewhat misleading, for it suggests 
that these years weie pecuharly uneventful , 
whereas the truth is, as careful students of 
history have found, they were years of great 
signiflcance for the development of many 
important features of our present day social and 
pohtical arrangements No one can understand 


some of our existmg mstitutions without under- 
standing somethmg of the life and institutions 
of the Middle Ages 

If we go back m imagination along the stream 
of history till u e come to the 4th century, we 
shall find the Roman imperial government 
holdmg sway over the entire Mediterranean 
basm, and over some regions beyond it The 
Romans had conquered the Greeks, the Gauls, 
the Carthagimans, the Egyptians, and various 
other peoples Roman civilization was made 
up of many mingled elements held together by 
the army, the roads, the trade, the law, and the 
government of the empire {See Roman History) 

A number of religions flourished m the empire, 
for the government, when it conquered a city or 
a region, allowed the people to keep their own 
religion and merely required them to give hom- 
age to the emperor In a remote provmce there 
grew out of the rehgion of the Jews the Christian 
faith The Christians beheved that homage to 
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returning from church in medieval times 

II there iras one feiture which marked the life of the centuries grouped as the Middle Aces it \ th. int. ni • j 
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the emperor was idolatry, and that other religions 
were false and should be destroyed In the 
resulting struggle the Chnstians were prose- 
cuted as enemies of the government, but then 
courage and zeal and thorough oigamzation 
prevailed In the early 4th century the great 
emperor Constantine (ruled 306-337) sought 
their aid against his enemies, and m return made 
Christianity the official religion By the end of 
the 4th century the emperoi Theodosius (ruled 
379-395) had outlawed all other rebgions 
{See Chnstian Church) 

Crumbling of the Roman Empire 
At this tune, on the bordeis of the empire, 
hordes of barbarians threatened both the Church 
and the government On the north weie many 
tnbes of Teutons, so barbaious, as Tacitus ivrote 
about A D 100, that they had no word for 
autumn or harvest This shows that they were 
still merely hunters and fishermen, and had not 
advanced to the agricultural stage of civilization 
However, they were bold and warlike and were 
Iftft rnuig of the wealth m sunny Mediterranean 
countries and of the wealcneas of the Roman 
armies To the noith-east of the Black Sea and 
the Caspian, on the world’s greatest plain, tnbes 
of fierce noihads wandered with their flocks and 
herds Among these weie the Huns, who weie 
of the Mongolian type, small in stature, with 
yellowish duE skin, dark straight hair, and 
slanting eyes Moving westwaid between the 
Ural Mountains and the Caspian Sea, they met 
the Gotlis, who were Germans Some of the 
Goths, fleeing before the Huns, crossed the 
river Danube in 375 and settled in the empue 
Soon they quarielled with the Romans, and in 
the battle of Adrianople, in 378, decisively 
defeated the emperor’s legions These events 
were foUowed by a “ wandeiing of the peoples 
Not only Huns and Goths, but also Vidals, 
Burgundians, Lombaids, Pranlrs, Angles, Saxons, 
and various othei tribes ivandered at wffi over 
the empue, pillaging, fighting, sacking Rome, 
and hastemng the break-down of the empue 
“ The whole world,” wrote St Jerome, is 
sinlung into rum ” 

The Roman world, indeed, was sinking mto 
rum , yet, m the midst of these troublous times, 
several forces kept society from falling into 
complete disorder One of these was the 



earned on extensive trade with the Byzantines 
and brought back to the West much of the 
culture of antiqiuty and of the East (Sec 
Byzantme Empire) 

Among the barbarous tribes that mvaded the 
empire m the West, the Ranks differed in 
simply expandmg from their Rhineland home 
as a base, and thus retained strength and 
stability Most of the other tribes, mstead of 
expandmg, migrated The Vandals, for in- 
stance, moved aU the way fiom noith cential 
Europe to Afnca, where they built up a short- 
hved kingdom The great lungs of the Pianlta 
mcluded Clovis m the late 5th century, Chailes 
Martel, conqueror of the Maliomedans at 
Tours, m 732, and Charlemagne, who m 800 nas 
crowned emperor of the H 0 I 3 ' Roman Empire 
by Pope Leo IH These powerful rulers, although 
often brutal, helped to rescue the age from law- 
lessness and disorder Important invasions, m 
addition to those of the Eranlis, were made bj 
the Angles and the Saxons, Germanic tnbes that 
began to settle m England at the opening of the 
5th century They established several king- 
doms, out of which grew the sjrstem of shires 
or counties Basic elements of English, German 
and French civihzations are traceable, lespec 
tively, to the Anglo-Saxons, the East Ranks, 
and the West FraSrs a, „ 

When Clovis was converted to Christianity , w 
496, many of the Germans weie heretics, anc 
some were still pagans Clovis and Ins success 
01 s allied themselves with the bishop of Rome 
or the Pope , and the peoples they conquered 
obeyed the Roman bishop as head of the Churen 

In these years of invasion and unceitaintj 
the monasteries did much to presence knon- 
ledge of the aits, crafts, industries, and liter 
ature of Roman times They weie also im 
portant m providing a disciphne and a bona 01 
Lon which helped to hold society together m 
an age when it was threatened '''ttb destnm^ 
or with leversion to savagei^'' (See 
and Monasticism) 

Charlemagne’s Empire Comes to an Ena 

The great emperor Charlemagne " 

ally of tiie Pope, and they 
harous mvadeis to a civilizing ^iscjlmc H 
ever, even during the reim of 
domimons, which included near J , . 
and western Europe ueie endai f « 
invasions From the south-east 
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Germans and the 
Ifeahans from unitmg 
' under strong central 
q governments, in 
France and England 
the tings were gradu- 
ally extending their 
powers on a firm basis 
In each country the 
king had a feudal 
council consisting of 
his vassals At first, 
’J all government was 
earned on by the 
tmg and his council 
When public busmess 
became more eomph- 
cated, vanous msti- 
tutions grew out of 
I ■;] the council Many 
of these still esast 
Why, for example, 
does the British Par- 
hament consist of two 
houses * This system 
j dates from the Middle 
Ages The nobles 
were members of the 
king’s council be- 
cause they were his 
vassals In the 13 th 
century, when the 
lungs decided to call 
outhenealthy towns- 
men and the lesser 

— wl I^udlords for money, 

LAVISH HOSPITALITY IN THE MIDDLE AGES they began the custom 

hospitality on a grand orders 

shows a noble^ host sitting under a*^oo7 »hout 1460, (wnts) to the shenffs 

of office stands at his nfht htd, "X Sie thi tah^“ !!" caU- 

» «r4, „«»«»««, A. BBC* W«.^* C«i«« CHanliH* pheto 0(rai««m middle claSSeS (com- 

In the eastern portion of tho j. ^ , moners) to elect re- 

Charlemagne there were several very uoweiful in the council 

feudal lords Henry the Fowler ann to sit separately, and so 

Oto 1, dro™ a? House?! Commons wss form'ed 



nt-B T r kub j;owier ana his son, 

Hunganans, repelled the 
Northmen, built towns, called “ burgs,” which 

fortresses, and 

subdued their unruly nobles and bishops Many 

tW +1^ empire, such as 

that of the ancient Romans These ideas found 

^pression m 962 in the crowmng of Otto I at 
Rome as emperor of the Holy Roman Empire 

Iw VI .1 hf> PT¥>TkAV*/^« <rv.a.M. -.1-1 >• 


Many other modem institutions and practices 
are fully as old Among these are counties 
and county courts, towns or panshes, and 
constables, writs, junes, cu-cuit judges Then 
too, our system of law and of procedure in the 
coj^s goes back as far as the 12th century 

J’"? has been 

confined to the framework of society', and 

eSneCIBIItr t.hm r •> > ^ 


g.) TheempWrw.r:KW^^ eltat th^'^ ofTcm?: 

the Pope and the protector of the Church Lt institutions of government 

emperors and Popes soon cime to blows in a defenpi?a° wi* framework was built up as a 
straggle called the “ Investiture Conflict ” tf^uT ® invasions and other dangers 

CU. uud ‘&“K 
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middle ages 
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mBM 
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development of universities and scholastic w,Hi \ ^clwdes^Hampton 

artistic foIovel"200^®l^^lfi^1^"/°y"^^ 
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expanded to include even the Pai East— Indm wasS^ Empire Exhibition of 1924-25 

tbl Ont of all Seri Si ^'ast stadium 

these new influences came the Renaissance and events? tr! sporting 

the dawn of modem history ana events are held , and Willesden 

2ai“i as £t.-s 1 r safari saxs 

■Xtsi'JSsSiiSr £“?F^ s»-« az.- 

Mid^esex, is only ten miles west of cpnfial of natural phenomena is seen at the 

London In Saxon times there was a “ mP’tf -^tarctic Circles on their respective 

forest of Middlesex ” in the north of the cnimtv Eays (June 21 and December 21) 

and even now there aie esneciallvin tlip\iroo+ Qot set at all on this day, but sinks 

division alonrSe ThTe? ®ky ^s suffused 

market-gardens and orchS IjJhn,rb tf the mght with an eeiie glow 

have been greatly encroaS uJi? du^«?fr T ““ the Midmght Sun 

past fifty years bv the huffp jTrn^Vi several days or even months 

The oountv covlrmfr on^ ^ North Cape in Norway (a country known as 

me county, eovermg an area of 233 square the "Land of tlie Midnight Sun”) the sun is 

, _ visible at midnight from Mav 

12 to June 29 By contrast, the 

sun does not nse above the 

horizon at this point during 

two whole months of the innter 

‘Midsummer Night’s 

Dream.* According to the 

plot of this fanciful comedy, 

' iraitten by Shakespeare, the 

King of the Eaines, Oberon, 

and Puck or Robin Goodfelloxi , 

his elfin heutenant, set out to 

bemtch Titama, Obei on’s fairv 

queen Discovering tvi o pair* 

of lovers wandering in the 

Atheman wood, they include 

them also in their enchant 

ments, as well as a companv 

of workmen vilio have conic 

into the vood to rehcaise a 

rustic play with winch to vnn 

the favour of the Duke oi 

Athens on his wedding-da> 

^ m . _ r*.( 
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Foi i Uotoa 


AVAJ.JU#X./AJUkJM^ VJ ALT JLiV/XtXAV'XT 

Though the county town of Middlesex is the old town of Brentford on the western 
borders of London, most of the county business is transacted at the Middlesex Guildhall, 
in Broad Sanctuary near Westminster Abb^ It is a fine Renaissance building, 
completed in J913 The statue m front is of Abraham Lmcoln, (see page 2504) 
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Lvnens on ms « euuiug-u** , 
Queen Titama awakes from 
sleep to be absurdly in lore, 
under the enchantment, mtli 
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WHEN THE SUN SHINES AT MIDNIGHT 

TN this phoU^nph tuere are not rea'Iy seien suns though it looks like 

J[ it , but the same photographic plate uas exposed seven times dunng 
the “ rught ” of June 21 the time uhen the sun ncier sets on the Arctic 
Circle Its nearest inproach to setting is the si ght decimation seen m the 
middle ot this stnng of aims then on the nght, it begins to n^e again This 
"trange phenomenon of the "Midnight Sun might be seen at anvpomton •’he 
Arctic Circle, and northern Nonvaj is a faiourite spot ftim uhich to vieir it 

Tins photograph, houeicr, uas taken m North Greenland, and the etposnres 
u ere m idt at half hour intervals Like the seasons of the j ear, the JMidnight 
Sun IS due to the tilt ng of the Earth’s ivis The same sight is visib'e at the 
“ other end ’ of the Earth for the Midnight Sun is seen on the Antarctic 
Circle at the summer solstice m the Southern Hemisphere December 21 
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MIDSUMMER 
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‘A MIDSUMMER NIGHT’S DREAM’ IN REGENT’S PARK 
The Open Air Theatre in Regent s ParV, London, provides an ideal setting for Shakespeare's 
■ Midsunmer Night s Dream, which has always been one of the most popular of his plays 
Here you see Bottom with Titania, the fairy queen, and her retinue, the natural surroundings 
adding considerably to the effectiveness of the scene 


“bully Bottom, the weaver,” the chief of the 
clovnusli actors, on ■whom the mischievous 
Puck has placed an asss head In a liighlj 
comic scene her attendant fames scratch 
Bottom’s donkey-head and minister to his 
creature comforts, m hile their fond mistress 
kisses the “ fair large eais> ” of her “ sweet love ’ 
The wandenng lovers nako to find their loves 
reversed, and charming Hermia is about to 
soiatch out fair Helena’s eyes 
Fuck, bemg a mischievous sprite, Matches 
this sport in glee, but Oberon soon takes pity on 
them all, releases Titania from her foohsh fancy, 
gives Bottom back his own foohsh head, and 
the lovers them proper loves 
Then at daybreak all the human folk hasten 
back to Athens, the lovers to be wed, and 
Bottom and his fnends to present them play — 
the oft told story of Pyramus and Thisbe, two 
lovers who, kept apart by them parents, yet 
conversed through an opemng m the vail that 
separated them houses One mght they planned a 
secret meeting Thisbe, startled by the roar of a 
lion, lan an ay, droppmg her ved T^en Pyramus 
arrived and found the veil torn by the hon’s 
blood stained ]aws, he imagmed Thisbe had been 
slam and stabbed himself Thisbe, retummg, 
found the body of her lover and ended her life with 
the same m eapon As presented by the rustics, 
the tragedy becomes a laughable burlesque 
After this “ tragical mmth ’’ the court retmes to 
bed, and the play ends uith the entry of the 
fames to bless the house 
Mendelssohn (g v ) urote some beautiful, really 
lairy-like, music to preface and accompany the 
“ HLdsummer Night’s Dream ” 


MIGRATION 

Mignonette. 

(Pron nun-j'on-et') 
The French have 
given this delicately 
fragrant flower, 
Iteseda odorata, the 
name of mignonette, 
which means “little 
darhng” In Afnca 
and Asia. Mmor the 
mignonette is a plen- 
tiful weed, and it 
has become a garden 
favounte in England 
and tlie other coun- 
tries to which it has 
been introduced 
Fmd a spot where 
the soil IS rather light, 
sow your seed at in- 
ten^als from March 
onwards, and j'ou will 
have a contmuous 
supply of these frag- 
rant spiky flouers 
Migration, Animal The migration of birds 
and other animals is one of the most u onderful 
things in Nature You know it chiefly as the 
migration of birds, bringing you some species 
in wintei, others m summer, it bnngs the 
sualloMs and cuckoos in spring, and sends them 
back to the south in autumn 
But all creatures, m one way or another, 
migrate Insects — many kinds of butterflies, 
for example — migiate across the Channel, and go 
to warmer climes m winter , salmon migrate 
from the sea to the headwaters of certain rivers 
to lay their eggs, eels spaivn m the sea and 
only their young return to the nvers as “ elvers ” , 
and red deer descend from the hills to the shelter 
of the woods m winter 
But where in all the Book of Nature will you 
find anything to compare inth the journey of 
the Arctic terns, some of which nest within the 
Arctic Circle, and all of which winter on the 
islands of the Antarctic Ocean * Their summer 
and winter homes are separated by 10,000 miles 
of ocean, over which they migrate with the 
unemng flight of a hommg pigeon that has 
been taken but a few' miles from its loft 
Not aU birds migrate m this sense of the 
word, but almost all make some regular seasonal 
movements from one place to another Thus, 
woodland birds leave their thickets and come 
to the garden for titbits , moorland species hke 
the curlew descend from the bleak hiU-sides to 
feed in the estuanes and the salt marshes 
Most of the long migrations are performed by 
mght, and on cloudy mghts, when the birds are 
pas««ng low to escape fijnng in the clouds, one 
often hears them as they call to one another 
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HOW SPRING & AUTUMN MIGRANTS REACH BRITAIN 


SPRING ARRIVALS 
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‘ passage fgAte from north to south withm our own shores as the seasons change 
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MIGRATING LEMMINGS STOP FOR NOTHING 



One of tbe curiosities of nature is the vay in rrhieh the Lemmings more in great swarms over Scandinana ‘When they decide to 
migrate they start across country ravaging crops on the way, swimming streams and climbing walls They continue m their headloug 
course until they reach the sea, and even there they do not stop but plunge in and pensh. 
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MIGRATION 


The distance travelled in any one night ot on 
any one continuous flight is ordinarily not more 
than 200 or 300 miles , but certain birds are 
known to travel enormous distances, appaiently 
without stopping The American golden plovers 
appear to migrate from Alaska to the Hawaiian 
Islands, a distance of 2,000 miles, with no stop- 
ping-place between 

Perhaps even more remarkable than the dis- 
tances travelled by these birds is the fact that 
they are able to find their w ay over the trackless 
expanse of the sea without landmarks to guide 
them An instinct foi home, preferably the 
place of their oira birth, is apparently the cause 
of then return year after year to the same 
legion foi nesting purposes, but just how the 
bird finds its way is still a mysteiy 
Idany theories have been advanced as to why 
buds migrate, but this, also, is an unsolved 
problem It is, however, certain that they do 
so just as they sing or build their nests, because 
they cannot help themselves Many ormtho- 
logists think that migration may have 
originated in the desiie, common to all organ- 
isms, to perpetuate their kind, to mcrease up 
to the full hmit of the food supply, and to 
occupy ail available terntory 
Highei animals also afford many mterestmg 
examples of seasonal migration Deer, goats, 
sheep, antelopes, and the like, m many parts 
of the world, regularly leave the plains for the 
mountains m early summei to escape the flies 
and to find new grass and safer solitudes In 
wmter they seek the valleys and plains agam 
Many fishes and reptiles also perform lonv 
and complex wandermgs, usually of the seasonal 
sort In the spiing there are gieat migrations 
of herrmg, salmon, shad, tiout, mackerel, and 
other fishes from deep water to shallow, so that 
their spawn may be hatched m places suited 
to the needs of them young f-8'ec also hel) 
Migration, Htoian Mass movements m 
the animal world have their counterpaits m 
the migrations of peoples that have lepeatedly 
changed the course of histoiy 
Migration sometimes occurs in gieat surges , 
sometimes m a slow, thm stieam It may take 
place withm the boundanes of a countiy or 
ft may extend into distant countues The 
i Most frequently coM« to rn over - 
nonulation Migrations may also be nec^si 
S bv destructive climatic or geographical 
changes^ The advancing loe-cap ovei 
FuTone m glacial tunes diove Man southward 

SO strong that ^ Yukon 

a motive started g ^ or religious 

Finally, a 


l^lnauy, ato to gam political or religious 
feedom has 


piobably in central Asia, to nearly all parts 
of the world except the Americas The Stone 
Age culture spread into western Europe, first 
around the Mediterranean and up the Atlantic 
coast, then inland by means of the river valleys 
Long residence in ihverse and indely-separated 
regions brought about variations m physical 
characteristics, and Man became differentiated 
into races 

Migrants from Asia’s JTeart 

At length, m regions conducive to aguculture 
and the support of large numbeis m comfort, 
men began to live together in commumties oi 
towns The first of these grew up along the hanks 
of the Nile m Egypt, and m the valley of the 
Tigris and Euphrates in Mesopotamia This 
civnhzation lasted about 3,000 years, and was 
finally vuped out by a great migration of energebo 
shepherd folk from the grasslands hordemg 
the Caspian Sea We call these people Indo 
Euiopeans because they flocked mto both India 
and Europe They became our ancestois 

The Indo-European parent people pushed 
out branches m several directions A group 
of tribes swept south-east to the plateau of 
Iran, from which they were named “ Aiyans 
This group later spht up into two the one 
developed the great empire of the Medes and 
Persians , the other colomzed India Meanwhile 
another group of Indo-Europeans advanced 
acioss the Aegean Islands mto the rocky pemii 
sula of Gieece Not long after, others invaded 
the Itahan peninsula and founded the 
of Rome Some tribes swung southnaiu, 
coming mto collision inth the Semites whom 
they drove into Arabia and „ 

spread noithvaid over the plains of Rusaa 
and became the Slavs u hde those went up 
the valley of the aver Danube became th 
Celts, later followed by the Teutons, who settled 
around the Baltic 

These nugiations from Asia u eie ’ 

and sometimes leqiuied centuries to 
Tlie young and vigoious peoples jiam 
mto Euiope ui wave aftei wave _ 

and different civihzations by the _ 

ronettof customs vith the J 

of othei people It uas this mterminglmc 
rmhzations that speeded «P and 

For moie than a tlioiisand years Gieece an 
«.e •ta.oM.t.eof 

tomns So It "■** OTer mntli of 

tended the svay of the countr'®'* 

Europe, subjugating Greece and the 
round about the Mediterranean . 

Purmg »s! I^ndals, AIemanii|, 

migrations of the Vnirms tribe* liviUe 


in 



MIGRATION 


MILAN 



A PIVOTAL POINT IN THE EVERYDAY LIFE OF MILAN 


Besides its lovelj cathedral and other old buildings Milan has many modem ones that call for little admiration The famous 
Galleria Vittorio Emanuele, which was completed in 1867, a great arcade m the form of a Latin cross, is the animated centre 
of the city’s everyday life The leading bookshops are here and several famous restaurants, and it is the haunt of opera 

singers from La Scala, close by, and their impresarios 


activity by inroads of Huns fiom Asia, they 
begun to flood the oivihzed world, and put an 
end to the supremacy of Home Out of the 
break-up of the Roman dominion appeared 
the kmgdoms and nations that gradually gave 
rise to modern Europe 

Early migration from Europe to America was 
chiefly from Spain and England Japan and 
China today are over-populated, and their 
peoples are spreading into neighbouring lands 
Some imters even fear a descent by the yellow 
peoples on the oountnes of Europe The ten- 
dency to migrate is one of the strongest charac 
tenstics of the human race 
Milan, (Pron mil an'), Italy Standing on 
the River Olona m the midst of the fertile plains 
of Lombaidy, Milan from the eaihest days was 
the natural axis round which turned the stirring 
history of northern Italy 
This position, u hich placed the city in the path 
of invaders armed mth fire and sword, also 
made of Milan the gateway for commerce and 
prospenty , and while the need of self-protection 
developed courage and independence in the 
Milanese, they also va\ed rich and powerful 


Milan today is the centre of the financial 
hfe of Italy and the second largest city m the 
kingdom, being surpassed only by Rome 
Ever since it was taken from the Gauls by the 
Romans m 222 b c Milan has continued to grow, 
despite the fact that it was sacked and burned 
once by the Huns, twice by the Goths, and once 
by Frederick Barbarossa as late as 1162 
After Milan had been rebuilt, foUowmg its 
destruction by Barbarossa, the city suffered a 
century of civil strife It then fell under the 
rule of the house of Visconti The last Visconti 
duke died m 1447, and three years later began 
the nde of the Sforzas, continuing to 1535 
Most of the ancient beauty of the city is due 
to these two famous houses When the Sforza 
Ime died out, Spain seized Milan and held it 
until 1714 It was under Austrian rule until 
Napoleon created his short-hved kingdom of 
Italy and made Milan its capital After Napo- 
leon's fall in 1816, Milan was restored to Austria 
In 1859 it became part of Umted Italy 
The famous cathedral is on the Piazza del 
Duomo — ^the centre of the city’s life It is the 
third largest in Europe, surpassed only by 












MILAN 


cathedral i« ^SR fn.f uJl strands or fflaments-these are called iyX 

i.1 ... » ^ 


^ J.I 1 J /' V uuwi loiz rhA 

cathedral is 486 feet long and toirera 356 feet 
from the ground The stjde is Gothic, 
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and they combine to form the mt/rfihoif» 

*boraW/S»rkw7»rji;L"rS;17 , M.1 d.™ and monkb aS^STof fc 

3,IOT8tatwinit8iviches (^ee lUns page im° Sbr'form.”'?^ 

Second m imnortaneA omnn^ ' forms Like all fungi, they are either 

Jit t a. •' . _ 


{See lUus page 1563) 

oecona m importance amone the mnn!, "”V““ ^-^ey are either 

churches is that of Sant’ Ambromo^^bnilt K C ff ’ T*" ^ 

St Ambrose in the 4th centurT but L ^ themselves, or saproph3^es, Lng 

destroyed and rebuilt S St Amw! ami/mltte; ^ 

baptized St Augustine (av) Ambrose Downy mildews ’ usually grow within the 

hlilan has always been a seat of art jinri thus do a great 

learning Its artistic and literarv life een^^ +i!^^ ^ drying 

abouttheBieraPalace, up and making them^curl and twist Onf 

best-knouu of 


the home of the Acad- 
emy of Fine Arts and 
Science Here is one 
of the finest picture 
galleries in Itah', con- 
taming paintings by 
Eaphael and other 
great masteis 
The city has two 
famous hbranes, a 
large government 
school of agriculture 
and commerce, and 
the second largest 
opera-house m Europe, 
the Teatro della Scala 
Its academy of music 
is one of the oldest 
and finest m Europe 
The archaeological 
museum of Milan is 
also celebrated 
The largest factors 
in Milan’s industrial 
life today are textiles 
and machinery Loco- 
motives and other railway equipment, also 
motor-cars, electrical supplies, carnages, and 
rubber goods are important articles of manu- 
facture Here are centred the silk, artificial 
silk, and cotton induatnes of Italy Milan has 
an airport and a huge radivay station — claimed 
to be the largest in the world The population 
of Milan IS 1,103,960 

Mildews and Moulds We frequently 


MOULD AND MILDEW MAGNIFIED 
The left-hand picture above shows the spore-bearing heads of the 
common blue mildew, Pentcilltum glaucutn, while on the right is 
seen the extraordinary appearance of a tomato attacked by the 
mould, Mueor Both these pictures are very highly magnified 
Phvtai 1 J Hard E A SoUtto 


of the 

these IS the grape mil 
dew, the larger part of 
whose thiead-hke body 
grows mthin the grape 
leaf, and sends out upon 
the surface masses of 
fibres, which appear to 
the naked eye as small 
white patches These 
patches generate tmy 
spores, invisible to the 
naked eye, which are 
earned by the tnnd to 
other leaves, where they 
take root and giou into 
new mildew plants 
Pondery’’miIdeit can 
be removed from plants 
by dusting them with 
sulphur jpoudep, or 
spraying them with 
some good '‘fungicide” 
or hquid used for kill 
ing fungi The spores 
of gieen and black 
mould exist m the air 
almost everywhere That is why damp bread 
and other food left standing in kitchens will 
almost always become covered noth a furry 
green coat To protect food fiom these moulds, 
it should be kept m dry airv places The best 
way to keep plants free from mildew is to 
provide proper ventilation (See also Fungus) 
Milk. Every human being lives for a time 
entirely upon milk Indeed, milk is the chief 



find small downy or velvety patches called food Kf aU the higher ammals or mammc“ 
mildew or mould on the surface of leaves, dnnng babyhood, for the food elements n^ed 
fruit, damp cloth, moist foodstuffs, etc Some- to build and nourish brain, muscle, and oobb 
times the growth covers a large area with a very are found in milk m the most easily digested 
t.liiTi film of soft cottony tissue By using a form There is no substitute for milk m infau 
magrafymg glass we can see that the growth is feeding, and milk and milk products are m 
composed of a great number of tmy plants, so important foods at all ages 
flmn.ll that separately they cannot be seen by Health experts say that not enough md 
the naked eye If we use a high-powered drunk m Bntam The average consampg 
mmroscope Z can see the struotoe of these per head 1 . only 2^ pints a week-less than hsU 
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THE VALUE OF MILK AS A PRODUCER OF ENERGY 
We need food for a 7anet> of purposes— to build body tissue, to supply fuel for maintaining body heat and activity, and to main- 
tain a reserve of fat This diagram shows bow valuable milk is as an energy producer — ^Uiat is, for making “ body fuel ' The 
quart of milk in the centre of the picture is equivalent in ** energy value,” measured in calories, to any of the other quantities of 
foodstuffs shovin Its efficiency as a body builder, which depends upon its protein content, is also high It is, too, easily digested 


that m the U S A and Sm eden To encourage 
milk drinking, the slogan “ a pint a day ” is used 
by the >Iilk Marketing Board, which is the 
legally established central body dealing with 
the nation’s milk supply In many schools a 
scheme has been inaugurated whereby one-third 
of a pint IS issued to each school child for only 
id {See illus p 1692) There are now many 
“ milk-bars” in London and the provincial cities 
Great efforts have been made in recent years 
to ensure the cleanliness of milk We now have 
on the market not only “ Grade A ” milk, but 
also milk guaranteed to have been pasteunzed, 
sterihzed, or tuberculin-tested Sealed bottles 
are now often employed, and many other people 
dnnk their milk out of a hygiemo carton with a 
straw Many distributors, who are engaged in 
a vast industry that is at work long before w e 
get up, use special glass-tanked lorries to deliver 
their supply to the depots (See illus p 1689) 
Similar trucks are used on the railways to convey 
milk from dairy-farm centres to the large towns 
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Among English-speaking people, the cow 
furnishes by far the largest share of the milk 
supply, but the Laplander dnnks the milk of 
reindeer, the Beduin of the desert get their 
milk from the camel, and the roving Tartar 
drinks mare’s milk Sheep, goats, asses, 
buffaloes, and even zebus contnbute, in one 
region or another, to the w orld’s milk supply 
The milk of goats and ew es is rich m fats and 
is used in making some of the most famous 
European cheeses The raising of milch goats 
is a prominent industry in Switzerland, and is 
being encouraged in England and the XJ S A 

But whatever its source, all milk contains the 
same valuable food elements, though in different 
proportions In good cow ’s milk there is about 
a quarter of a pound of food solids to every 
quart— as much as in three-quarters of a -pound 
of beef 

The most important of these solids are 

(1) butter fat, the chief constituent of butter , 

(2) casein or curd, which forms the body of 



MILK 


cheese, (3) niili<-sugar, oi Jactosp wKinK n MILL 

or mineral salt? *° P^'^duce tlie 


*.uaucou luuu TO replace in the diet, of mMnth 7 manuiacture 

because it is a rich source of calcium, which few eLmels of 

other foods have The vitamin content of mS mSs 1 aSfi fl ^7 f, « 

especially vitamin A, is important, and partied- “uttms P^f stw-Iike celluloid used for 

arly necessary to the groiith and ^gmous In ?Q5i? Ttli u combs, etc 
health of children {See Vitamins) The ca^^m nI,S chemists, ivhen foreign sup 

of milk, moieovei, is more easily LSed than fc^? mlr’ T 
any other pi otein, and milk-sugai IS more readdJ called lam^ (see 

assimilated than any other kind of^uSi ST 

Of the many milk products, butter fnu ) la (1806-1873) One of the 

the most important, because it is largely made century, and a 

up of the valuable fats Cheese (a v f /binb « whose writmgs are still very 

made . peat vanety 'rt ’et.la ®‘”'‘ “* ™ 

countries, is nch in casein as well as fats Tc7 f^y ^0, 1806 

Cl earn is a valuable food, since it contains all* and^b,!?” SIill, himself a philosopher 

the milk sohds, unless it has been adulterated * J f learning, he was very 

Evaporated milk is whole carefully educated It is said that be could read 


Evaporated milk is whole 
milk unth part of the water 
lemoved Condensed milk 
IS similar, but with sugai 
added as a preservative 
To make powdeied milk, 
the heating is continued 
until nearly all the water is 
evaporated, and the thick- 
ened milk IS then sprayed 
into hot air so that the dried 
milk falls in fine powder 
Besides talung up less room 
than fresh milk m storage 
and shipment, evaporated, 
condensed, and powdered 
milk can be kept mdefimtely 
and be shipped long dis- 
tances By simply adding 
water a product is obtained 
closely resembling fiesh 
milk After the removal of ] 
fats and casein to make i 
buttei and cheese, the whey ' 
stdl contains milk-sugai 
This is removed foi use in the 



Greek at three years of age, 
and that, by the time he 
had reached the age of four 
teen, he had a good know- 
ledge of an estraordmaiy 
number of advanced sub 
] ects He entered the service 
of the East India Company, 
m which his father held a 
high position as a clerk, 
and remained there for 
thnty-three years, finally 
occupying his father’s old 
post Dming the whole of 
his life he wrote extensively 
for the reviews, and pub 
hshed many books on po 
litical economy He also 
entered Parhament, and 
corresponded with ad classes 
of people, from Carlyle down 
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jr iicau JOHN STUART MILL ot people, IromlJariyle down 

Mter the removal of Famous son of a famous father, j s Mill was humble labourers, on 
and casein to make the greatest economist of the Victorian Era pubhc Questions 


That he was interested m other things than eco- 
nomics IS dear from his "Autobiography " 
After O F ^aiit Aa^ional Portrait Callciv 


IT 

Mill was a man of ven 
liberal views and a recog- 
mzed leadei of the Utihtar- 


making of infant foods and “ sugar-coated ” pills 

Butter-milk, the fluid which remains after 
chuimng for butter, is a nutritious and popular 
dunk It gets its acid flavour from the con- 
version of much of its sugar into lactic acid 
There are several fermented milk drinks, the 
best-known of which is the koumiss, origmaUy 
made by the Tartais from mare’s milk This 
is now made on a large scale from cow’s milk 
in Europe and Amenca for invahds Malted 
m-ilk IS made by mixing whole milk mth the 
liquid obtamed from a mash of ground barley, 
malt, and wheat flour, and drying into a pioduot 
hke powdered mdk 

Casein has a ivide use in the industrial arts in 
addition to its use as a food It is used in the 


lan school of political philosophy, ? e , of those 
who held, inth Jeiemy Bentham (g v ), that the 
“happiness of the greatest number” should be 
the object aimed at in legislation His wiitings 
are couched in a veiy clear and readable style, 
and though his vieu's on pohtical economy (or 
economics as we usually call it today) are noiv 
somewhat out-of-date, his httle books, ’ On 
Liberty," “Representative Government,” «oo 
“ The Subjection of Women ” — ^particularly the 
Gist — are still peihaps the best on their par 
ticular subjects Not the least of Mill s claims 
to be remembered is that be was one of tlie nis 


advocate votes for women , 

le died at Avignon, May S, 1S73, and 
'led there beside his ivzfe 


2740 



MILLET 

]Vlill0t. One-third ot the world, it has been 
estimated, uses millet for its food In the 
densely populated Asiatic countries and m 



PORTUGUESE MILLET HARVEST 
One of the chief cereal crops millet is a grass of which 
various types are cultivated That shown here has long seed- 
heads, which are being swept in great masses into a barn 

many parts of Africa the great ranety of seed- 
beanng grasses to uhich the name is apphed 
form the chief cereals, the seeds being ground up 
for meal, or sun-dned, or even eaten raw 
lildlet IS also used for poultry food and bird 
seed, for fodder, and for enriching the soil 
MiUets have been cultivated since pre- 
historic times They are very prolific , indeed, 
the name has been thought to come from the 
Latm mtlle, thousand Durra is the 
gram of the Indian millet The chief 
species of commerce are common, 
bam-yard, and Itahan miUet 
Millets Jeah Francois (Pron 
me'-ya) (1814-1876) Amid rural 
scenes m Normandy the great artist 
of peasant hfe, LliUet, spent his early 
days, and the love ofNature and the 
true hfe of the peasants that in later 
years he put on canvas were the pnce- 
less heritage of his own upbringmg 
The parents of hlillet w ere farmers — 
intelligent pious people, who hved the 
peacefcl yet toilsome life of all those 
whose work is on the land 
As soon as he was old enough he 
had to work with his father and 
mother in the fields But the noon 
rest hour gave him a httle time m 
which to draw pictures, and at ni gh t, 
he read and studied WhenhewaslS, 
the family savmgs w ere put together 


MILNE 

and he was sent to the neighbouring city of 
Cherbourg to study art Eight years later he 
first exhibited at the Pans Salon 
After living in various parts of Normandy 
and m Pans, Millet settled in 1849 m the 
httle village of Barbizon, on the borders of the 
forest of Fontainebleau, near Pans Here, 
living once more among the peasants, he pro- 
duced that famous senes of pictures lou know 
so well, “ The Man with the Hoe,” “ The Water 
Carrier,” ‘ The Sower,” “The Gleaners,” and 
“ The Angelus ” (See illustration p 1730) 
Artists and students understood SLUet and his 
pictures, but he was not pubhcly appreciated for 
many years Yet through ham arose the famous 
group of painters knowTi as the Barbizon school 
(See France, Art of) Just when he was be- 
coming generally recognized, his health failed, 
and he died January 20, 1875 

Milne, Alak Alesasdeb (born 1882) A A 
Milne started his literary’ career as editor of 
“ The Granta ” at Cambridge in 1902, and after- 
wards joined “Punch,” being assistant editor 
from 1906 to 1914 Beal fame did not come to 
him until 1924, with the publication of ‘ When 
We Were Very Young,” a volume of children’s 
verses Chnstopher Rohm, the hero of this 
book and its successors — “ Winnie-the-Pooh ” 
(a full-length story), “ Now We Are Six ” 
(verses), and “The House at Pooh Corner ’ 
(short stones) — was in reality the author’s small 
son Several of the incidents in these modern 
children’s classics have been set to music Many 
of Milne’s plays have also proved popular, 
including “ ibr Pun Passes By,” “ The Dover 
Road,” " Toad of Toad Hall ” (an adaptation 
of Kenneth Grahame’s “ Wind m the Willows ”), 
and " The Truth about Blayds ” 



T 

‘WHEN WE WERE VERY YOUNG’ 


This IS the name of A. A Milne's most popular boa<c, a collection of verse 
written mainly about his own small son, Chnstopher Robin, wnom you see 
here, drawn hy E H Shepard, playing m his arm-diair saJing ship 
Cfiurttiff of Methuen 4 Cc ttd 
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GREAT MAKER of MAJESTIC VERSE 

nngland's second greatest poet was John Mtlton, the most lasting product 
of the Puritan period and miter of the only memorable epics in our 
language. His life below is followed by the story of " Paradise Lost ” 


Milt on, John (1608-1674) Milton was born 
December 9, 1608, eight years before the death of 
Shakespeare To quote his omi words “ I 

m as born in London, of 
a good family, my fathei 
^ honorable man 
f^'ther was a culti- 
vated gentleman, a dis- 
musician, 
^ well-to-do “scriv- 
ener” (a soit of attorney 
financial agent) 

F r j Like his father, John 

It- — ^ Jfl came to be an accom- 

phshed musician , he is 

^ . . — J said to have had “ a 

delicate tunable voice, and gieat skill ” By his 
mnth 3'ear he was MTiting verse, and under 
private tutors perfecting his Latin and Gieek 
At 12 he was enteied at St Paul’s as a day 
scholar After that age, he tells us, he scarcely 
ever quit his lessons before midnight The 
brilliant boy was trained to the limit of his 
capacities and beyond the hmits of his health 
and eyesight Bj the time he left school 
for Cambridge m his 17th year, he was veil 


acquainted inth Trench, Itahan, and Hebrew, 
as well as Greek and Latin 
Milton vas at Cambridge from his 17th to his 
24th year He was a strikingly handsome 
young man, far advanced in his studies beyond 
his fellow students His early biographers 
agree that he “ vas a very hard scholar at the 
Umversitj’’, and performed all his exercises there 
vith very good applause ” 

Milton left the university in July, 1632, with a 
sense of lehef Has father, who was almost 70, 
had taken a place at Horton, a Buckinghamshire 
village Here Milton settled to the arduous task 
of preparing himself for immoitahty through 
“ things unattempted yet m prose or rhyme ” 
Here m trial flight, as he called it, he wrote 
“L’Allegro,” “II Penseroso,” “Comus," 

“ Lycidas,’’ and some of his sonnets 
In 1 637 his mother had died Appi caching his 
30th year, ivith such stupendous hopes and inth 
so httle yet accomplished, alone at Horton with 
his aged father, he began to be irked by soli 
tude and obscurity, and he set out on a conti 
nental tour From Pans, where the Enghsh Am 
bassador entertained him, he moved on to tuo 
months m Florence, wheie “ I found and visited 



ANDREW MARVELL GREETS MILTON AT 

femce to the bhnd poet when .s « the Nafonal Portrait Gallery 
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MILTON’S COTTAGE IN THE COUNTRY 
To this "pretty box’ in the Buckinghamshire tillage of Chal- 
font St Giles the great Puritan poet retired in the summer 
of i66s, when the Great Plague swept through London It is 
now a Milton museum 

the famous Galileo, gioTiTi old, a pnsoner of the 
Inquisition ” After two months in Rome he 
moved on to Naples, uhere he vas checked by 
nevs that civil -nar was brewing in England 
and ga^ e up his plans to visit Sicilj and Greece 
“I thought it disgraceful, vhile my fellow 
citizens fought for hberty at home, to he 
travelling for pleasure abroad ” But he took his 
time in returrang home, spending six more 
months in Italy, and tairsung a Mhile in Geneva 
Milton had been auay 15 months He found 
that in those troubled times the household at 
Horton had been broken 
up, and the family for- 
tunes sadly depleted “ I 
hired for myself and my 
books a large house m the 
city (London), where I 
happily resumed my in- 
terrupted studies ” 

There, about to embark 
on “ the troubled sea of 
noises and hoarse dis- 
pute ” as a writer of 
pamphlets, he undertook 
the education of the tno 
sons of his sister, Mrs 
Philhps Later he took 
other pupils as n ell The 
Long Parliament was 
called in 1640 In 1641 
Milton launched the first 
of his pamphlets — the 
gun that opened his 20 
years of pohtical war- 
fare, attacking the cor- 
ruptions of State and 
Church and upholding 
the ideals of the Puntans 
In the spnng of 1642 
(or possibly 1643) hlilton 



DICTATING HIS LAST POEM 
Here we have an artist s impression of Milton, now blind 
and out of favour with the world, composing ' Samson 
Agonistes, the last of his great Scriptural poems 

hy J C HortUy U A 


\isited a Rojalist family that lived near Oxford 
He returned a married man — a 35-year-old 
husband mth a pretty 17-vear old bride, Mary 
Powell It was an unhappy marriage Marj’, 
savs an early biographer, “ found it very 
solitary , no company came to hei ” After 
about a month she went back to her family, 
promising to return soon She was awav three 
5 cars Under the spur of his unhappy situation 
he WTOte a pamphlet on “The Doctrme and 
Discipline of Divorce,” advocating freedom of 
divorce In passionate language, often of 
haunting beautj , he set forth ideals of marriage 
that even today sound rather “ advanced ” The 
pamphlet was greeted by a stoim of insult, 
and by an attempt to prosecute him for un- 
licensed printing In replj he wTote the master- 
fully eloquent “Areopagitica,” the most able 
defence of the freedom of the press ever written 
From 1645 to 1649 hlilton rested his pen and 
remained a silent witness of the Ci\^ War 
But a few days before the execution of Charles I 
Jlilton’s voice again arose — it was the first to 
nse — ^upholding the right of the people to execute 
a guilty sovereign With astoundmg courage 
(or the audacity of desperation) he published 
the “ Tenure of Kings and Magistrates ” m 
January, 1 649 In Mai ch of the same year he was 
appointed secretary for foreign tongues under 
Chomwell His duties were to conduct corre- 
spondence with foreign states and to write 
pamphlets setting forth the views of the govern- 
ment To that task he 
dehberately sacrificed his 
eyesight Complete 
blindness came to him 
in 1652 

Worse even than bhnd- 
ness was the shattermg 
of all his ideals and hopes 
with the downfall of the 
Commonwealth in 1660 
The House of Commons 
ordered him to be arrest- 
ed and that all copies 
of his pamphlets defend- 
ing the execution of 
Charles I should be 
burned by the hangman 
Through the good offices 
of powerful fnends at 
court he escaped prose- 
cution, but he was actu- 
ally taken mto custody 
by an officer of the House 
and released only after 
the payment of large fees 
How in his 52nd year, 
bhnd, embittered, and 
cramped by the loss of 
a considerable part of 
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his fortune, Milton was free to resume the poetic told, gave him much trouble, rebelling against 


task which he had given up twenty years before 
His household consisted of three daughters, 
borne to him by his first unfe, who had returned 
to him m 1645 and had died seven years latei 
His second uafe, Kathaiine Woodcock, whom 
he had married in 1656, had died ivithin a few 
months His motherless daughteis, we are 



the drudgery of reading to him and vTiting at 
his dictation Rnally in 1663 he won domestic 
peace by taking a third wife, Elizabeth Minshull, 
a woman thirty years his jumor 
With dauntless courage Milton set about the 
task which he had long meditated Kothing 
m hterature is more magnificent than the 
picture of the blind Puritan dictatmg day after 
day the superbly rolling periods of his gieat 
epic, “Paradise Lost” During the Great 
Plague of 1665 Milton retired to a cottage, 
still preserved, at Clialfoat St Giles Tvo 
years later his task was completed, and the 
world received the book which has had an 
influence on English thought and language 
surpassed only by the influence of the Bible 
and the plays of Shakespeaie The remaining 
seven years Milton devoted to his second epic, 
“ Paradise Regained,” and to his tragedj, 
“ Samson Agonistes ” He died Nov 8, 1674, 
andwasbunedmSt Giles’s, Cripplegate London 



THE 

STORY OF 
"PARADISE 
LOST” 


F tlns great Puritan epic Flilton tells the 
story—— 

Of Man's first disobedience, and the f^it 
Of that forbidden tree whose mortal taste 

Brought death into the World, and all our woe, ^ jjjjgg paiaoe ui gu.- — - 

With loss of Eden , v _i. hrnnKe and marble, more beautiful than any 

The poet plunges right into the of Babylon A council of war is heU 

great events which led up to the ^tan tells the assembly that he 

Adam and Eve from Paradise He takes us at once, anti o^au ^ ^ 

« TT-77 4 .^-, 


Beceivo thy new possessor — one who bnngs 
A mind not to be changed by place or time 
The mind is its own place, m iteeU 
Can make a Heaven of Hell, a Hell of Heaven 
The rebel chief than marshals his forces- 
and in an hour builds a huge palace of gold and 
and marble, more beautiful than any 


at once, ana oai.au wud 

has heard rumours of a new world and a 

race called Man whom God is ^ 

and that perhaps these beings 

to revolt No one else is bold to u 

take the perilous mission of jf ffe 

world, so Satan takes S 


Adam ana jmve iroiu 

first to the abyss of Hell, into which the hos 
of Heaven had hurled Satan and the other 

hfadlong flaming from the ether^sky, 

With hideous rum and combustion, down 
To bottomless perdition, there to dwell 

In adamantine chains and penal fire, j, i,y the gates m ximi, 5— - jjg 

durst defy ^mmpo -fc to a^ Death, after promisi g 

There they he stretched out “ ^ the new race for theff oivn 

length along the burning Through the dreadfid abyss 

coL^ng to an— Niglt; the Jmd 

‘“ST asr 

dreadful realm of Hell 
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Triumphantly Satan speeds thither, alighting 
on a mountain-top not far from the Garden 
of Eden, the Paraise of dehght m uhich God 
had placed the newly created parents of the 
human race 

He then finds his uaj to the Garden, and, 
disdaimng the gate, leaps over the barrier 
After adding the gentle beauties of hill and 
vale, the rich verdure, the ** odorous sweets,” 
he finds the Tree of Life — ^the forbidden tree — 
and sits upon it like a bird of prej He looks 
out upon the uonders of the place, the living 
creatures, “ new to sight and strange,” and — 
Two of fir nobler sight, erect and tall 
God like erect, with native honour clid 
In naked majesty 

For contemplation he and valour formed, 

For softness she and sweet attractive grace. 

He for God only she for God in him 

These beings are Adam and Eve, who lead 
serene and happy lives m Paradise, uliich yields 
them “ nectarine fruits " to eat as thej* sit — 

On the soft downv bank damasked with flowers 

About them frisking play harmlessly the 
animals — 

Sporting the lion ramped, and m his paw 
Dandled the kid , bears, tigers, ounces, pards, 
Gambolled before them , the unwieldv elephant, 

To make them mirth, used all his might, and wreathed 
His lithe proboscis 


In the shape now of a hon, now a tiger, now 
some other animal, the vengeful Piend ^alks 
round the happy couple and overhears the 
secret by uhicli their dovrafall is to he worked 
— that the one command God has placed on 
them is not to eat of the fnut of the Tree of 
Knowledge When Satan hears this he exult- 
antly says to lumseli 

O fair foundation laid u hereon to build 
Thcir rum ’ 

Live while ve may, 

Yet bappi pair enjor, till I return, 

Short pleasures for long aoes are to succeed ! 

Soon Adam and Eve retire to rest foi — 

Xow came still Cvemng on, and Twilight grev 
Had in her sober livery all things clad , 

Silence accompanied , for beast and bud, 

Thev to their grassy couch, these to their nests 
Were slunk, all but the wakeful nightingale 
She all night long her amorous descant sung 

IWien all has sunk to rest Gabriel, who 
guards the gates of Paradise, sends two angels 
to search the garden They find Satan crouched, 
“ squat hke a toad,” at Eve’s ear, trymg to 
corrupt hei mind by dreams They dnve bun 
forth, but the Fiend’s work had already been 
done On awaking, Eve tells Adam of the 
dream m which Satan had told her that the 
forbidden fruit w ould make her a goddess 




ADAM AND EVE BEFORE PARADISE WAS LOST 
jonn Milton s grandest poem is based on the Bible story of Adam and cj r, ^ . 
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Adam comfoits hei distiess, and they sing a 
hymn of piaise 

The Almighty is not ignorant of the stir 
that Satan had raised m Paradise, nor of his 
baleful schemes , so He summons Raphael, 
“ the sociable spirit,” and bids him visit Adam 
and wain him of danger The ivmged spint 
perceives Adam sitting at the door of his cool 
bowel, while Eve is pieparing dinner ivithin 
Hospitably they mvite the heavenly guest to 
shaie then meal of the choicest fruits of 
Paradise Seated on mossy turfs about a table 
of raised tuif, they hold a long conversation 
Raphael tells his hosts the story of Satan’s 
rebellion and defeat, and relates the story of 
Cieation He tells how, after the rebel angels 
had been limled into Hell, God had made a 
new world and a new race to take the place 
of Satan and his hosts Adam in turn tells of 
his first experiences, how he had awakened to 
find himself Ijing on a bed of flowery grass, 
amid the ivarbling of birds and the muimur of 
streams And he descnbes how God, to relieve 
his loneliness, had taken from his side a nb, 
which He had fashioned into a creature— 
so Io\ cIt fair 

That what seemed faji in all the world seemed now 
Mean 


MIND 

if needs be, die with her, since mthout hei he 
caimot hve And then, though 

Sky loured, and, muttering thunder, some sad drops 
Wept at completmg of the mortal Sin, 

Thev swim in mirth and fancy that they feel 
Dmnitv within them breeding wings 
Wherewith to scorn the Earth 
But soon their high spirits droop and they 
quarrel Sleep does not refresh them, and the} 
aie ashamed of then nakedness They make 
for themselves girdles of leaves, and then soon— 
The voice of God they beaid 
Kow walking m the Garden 
God asks them why they hide, and they con 
fess their guilt Adam says 

She gave me of the Tree, and I did eat 

Eve, “ with shame mgh overwhelmed,” rephes 
The Serpent me beguiled, and I did eat 
God pronounces pumshment first upon the 
Serpent, decreeing that he shall thenceforward 
creep on his belly, and shall be hated by woman 
evermore Eve’s doom is to be always subject 
to her husband’s tnll, and to bear children in 
sorrow Adams is to till the giound m the 
sweat of his biow 

Rejoicing m lus successful villainy, Satan 
meanwhile returns to Pandemomum and boast- 
fully relates his deeds before the assembly of the 
fallen angels He waits for their applause , to 


After warning Adam against the wiles of the his surprise and dismay his ears are filled instrad 
Evil One, Raphael departs Meanwhile Satan 
has been ending the Earth, and has decided to 
take the shape of the Seipent 
In the moimng Eve asks Adam to let her 
work apart from him that day Adam is fearful 
of danger, but at last consents , and Satan, 
greatly to his joy, finds Eve alone, ” veiled m 
a cloud of fragrance ” He goes towaids her, 

“ his head crested aloft and carbuncle his 
eyes ” He 

Curled manv % wanton wreath 3n sight of Eve, 

To lure her e^ve 

Eve hears the msthng of his folds among the 
leaves, and is astounded that he uses the speech 
of Man He tells her that she should be admired 
by all the world— here in Eden there is only 
Adam to know how beautiful she is , and that 
he (the Serpent) had received lus poivei of 
speech by eating the fruit of a certam tree 
Eve answers 

Serpent, thy overpraising leav es in doubt 
The virtue of that fruit, m thee first proved 
But say, where grows the tree » 

Satan leads her to the tree, and she recognizes 
it as the foi bidden tree that bears the one fruit 
they may not taste, lest they die Satan says 
that threat is false , and he has eaten and h^ 
not died If Adam and Eve eat, they shall ^ 
as gods Eve hstens to the tempter, and eats 
tlm forbidden fimt It seems to her that she 

has never tasted such Adam it is that part oi nun 

that Adam shall share ^ reasons, feels, or wills 

IS bonified, but resolves to eat tHe truit ana, 
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mth the sound of hissmg from innumerable 
tongues Amazed, he looks about, and sees 
that God has changed the rebel hosts mto a den 
of swarmmg serpents with forked tongues, and 
— crownmg horror * — Satan himself crawls on 
his belly, a monstrous serpent 
Overwhelmed vrath grief, Adam and Eve at 
first w^ish for death , but gradually courage am 
hope return, and they resolve to bear their lot 
submissively Prostrate they fall on the spo 
wheie God had judged them— 

And both confessed 

Humblv their faults, and pardon begged, with tear. 

Watering the ground ,, 

The Son of God piesents their prayeis to tne 
Father and intercedes for them God accepts 
their repentance, and consents to 
redemption of the race, but deciees that 1 1 y 
must leave Paradise The Archangel 3Iicliaei 
leads them forth from the Garden bj the Jian , 
while the fiery swwd waves behind them 
the Cherubim take their stations to gu 
Paradise they had lost , and so 

Some natural tears tliei dropped, but wipw 

ruTToria was all brfom them, n , 

Their place of rest, and [gpg ,pd slow 

They, b md in hand, with windenng 

TbrJugb Eden took their solitarv war 

Mind. , 

■ I" vricn ol Urn- 

snffei or rejoice, this is cne j^bers, 

that part of him which thinks, remem 



MIND 

The dictionaries tell us that mind is “ con- 
scious intelhgence ” or the “ faculty of know- 
ing ” The brain is the mam seat of the mmd 
yet mmd can scarcely be said to be absent 
from any tissue m which feelmg resides, and 
some, with Herbert Spencer, the Yictonan 
philosopher scientist, would eren assume the 
existence of a “ mmd dust ’’ diffused with matter 
throughout the umverse Certainly an inter- 
relationship exists between the physical body 
and the mmd, and this is so mcely balanced 
that for either to be well and normal, the other 
must be well also Thus the old Greeks were 
not wrong when they set up as their ideal “ a 
sound mmd m a sound body ” 

Psychology {qv) is the science which deals 
with study of the mmd The modem tendency 
IS to emphasize behaviour, or 
nhat the individual does, 
rather than conscious states 
There are differences of 
opimon as to how far down 
the animal scale what is 
usually called mind can be 
traced Some writers hold it 
tx) be characteristic only of 
human beings , others see in 
the human bemg only a more 
complex manifestation of what 
IS present to some extent m 
all ammals (iSee Brain) 

Some modern writers give 
mind a still wider meamng 
than IS indicated above Thus 
Professor James Harvej 
Bobmson, one of the leading 
American historians, has 
written a brdhant httle book, 

“ The himd m the Makmg ” 
m which mmd is held to be 
the sum total of the “ ordered 
knowledge ” that has been 
accumulated and handed down 
to us from the past, and which 
we ourselves — or those of us 
who do any w ork m discovery, 
m research, or m properly directed thinkin g — 
may still further extend 
Mineral Beverages. What is 
more refreshing on a hot summer day than a 
fizzing sparkhng glass of lemonade or ginger- 
beer * And who, when ill and feverish, and 
parched inth thirst, has not been grateful for a 
few drops of soda water, or soda-w ater and milk * 
These drinks we owe to Nicholas Paul, who, 
as far back as 1790, began making beverages m 
Geneva to which he added carbon dioxide gas 
under moderate pressure For a long time 
these beverages were called carbonated waters, 
then the\ became known as aerated waters 
and todaa they are generalh spoken of as 


MINERAL BEVERAGES 

mmeral waters, although actually they contam 
no mineral matter, except perhaps, m a few 
cases, a little bicarbonate of ^oda 
The process of manufacture is extremely 
simple, and can be carried out at borne if yon 
have a “ gasogene ” This is a double-flask, 
wire-protected siphon in which carbon dioxide 
gas IS formed m the water m the small upper 
flask from prepared “ cartridges ’ containing 
sodium bicarbonate and tartaric acid When 
these ingredients mix in water they liberate 
carbon dioxide gas m large volume, and this 
passes mto the water in the large lower flask, 
which absorbs the gas under pressures varjung 
from 100 to 200 lb per sq inch To minimize 
danger from explosion, all gasogenes must be 
protected by a wire covering of small mesh 


In large scale manufacture the gas is prepared 
m separate generators, and forced under pressure 
mto the containers (siphons or bottles) to be 
suppbed to stores and shops These have 
specially made stoppers, either screws or metal 
caps or “ marbles ” When the stoppers are re- 
moved, the difference between the atmospheric 
pressure and that of the gas-saturated soda- 
water or lemonade results in the liberation of the 
excess carbon dioxide, producing the sparkle 
and fizz with which we are all so fanuliar 
Todaj many aerated w ater manufacturers buy 
their gas in compressed form in steel cj Imders 
For soda, lithia, or potash waters about 15 
grams of the bicarbonate salt of these minerals ib 



FILLING SIPHONS WITH SODA-WATER 
Here you see a comer of the factory where thousands of soda-water stohons are washed 
clean, filled, tested labelled, and packed every day You will notice that all the 
workers have their faces protected by ^eaal wire masks This is in case a cracked or 
defective siphon should explode after it has been filled The macnine on the extreme 
right does all the filling automat-cal’y, forcing the right amount of carbon dioxide and 
water mto the containers, which are then ready for testing and labelling 
Courteia of Schicrppei Ltd 
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MINES 


MINERAL SPRINGS 


The discovery that 
many spnng waters 
were radioactive, and 
the loion ledge that 
the majority of them 
occur in volcamc dis 
tncts and issue foith 
at more oi less high 
temperatures (thennal 
naters), led to the 
modem view that 
then efficacy is largely 
due to the radioactive 
state of their many 
mineral constituents, 
and their easier ah 



A FAMOUS GERMAN MINERAL SPRING 
Wherever mmerrtl sonngs of medtcal value are found a spa soon springs up, to which sick folk 
go to ‘ take the waters * , and such places become important centres of medical practice, 
like Bath, Harrogate, and Buxton in England This picture shows the principal spring and 
the attractive layout of the spa at Bad Nauheim, in the Taunus Mountains, Germany 


sorption owing to their 
higher temperature 
But even these neu 
viens do not account 
fully for all the medi- 
cmal virtues of mmeral springs — ^virtues uhich 
the ancient Egyptian, Indian, Greek and Roman 
civihzations appreciated to a higher degree than 
ue do today 

JImeral springs are widely distrihuted over 
the globe 

Different spnngs have different mmeral con- 
tents, and are designated largely by terms 
mdicatmg the mmeral found most abundantly 
m them Thus some are called alkalme, 
because sodium and potassium are predommant 
m them , others sulphur or arsemated, and so 


on As a rule, however, most mmeral spnng 
waters contam ^een or more mmeral substances, 
some of the elements being present m mmute 
quantities Sodium, potassium, htbium, mag- 
nesium, calcium, sulphur, arsenic, iron, man- 
ganese, fluonne, lodme, bromme, and rubidium 
would appear to be the most important of these 
In addition to mmerals, carbomc acid gas, 
hydrogen sulphide, nitrogen, hydrogen, oxygen, 
and ammoma are found dissolved m certam 
spnng waters, and may conceivably exercise 
remedial effects 


Extracting WEALTH from the EARTH 


possibly the most important industry of all, with the exception of agriculture, 
* IS mining, for the products won from the bowels of the earth are the raw 
materials for all heavy industry throughout the world 


Mines and AIining Mmmg is one of 
the great basic industries, employmg m Great 
Britain some 800,000 miners, of whom 615,000 

work underground No 
fewer than 222,000,000 
tons of coal — ^by far our 
most valuable mmeral 
— were mmed m 1935 
“ Prospectmg,” that 
IS, explonng and testmg 
territory to determme 
first the presence and 
then the extent and 
value of the deposits, is 
a complicated art The 
successful prospector of 
today must have some 
knowledge of miner- 
alogy, metallurgy, and especially geology, 
which helps m determming the region m which 
useful mmerals may be found, and often the 


actual locality for opening a mine Rusty- 
lookmg rocks may mdicate iron Deposits of 
magnetic iron are often discovered by their 
mffuence on the magnetic needle The shape 
as well as the composition of stones or pebbles 
m streams is studied An ore-bearmg pebble 
well worn and rounded has travelled a con- 
siderable distance, but if it is still angular the 
prospector wall know that he should seek his 
mme close at hand 

Suppose the prospector has finally deter- 
mmed that the desired mmeral is present m a 
given region To ascertam the extent of the 
deposit he may make further examination by 
strippmg off the soil of a considerable area, or 
he may dig shallow pits, or trenches Mimu g 
fields throughout the world are dotted with such 
excavations, each teUmg, m its abandonment, 
a story of some toiler’s hope and failure 

A more usual method of testmg the ground is 
by bormgs, made by means of a diamond drill. 



2749 



combed mth such underground norkinss 
Where practicable, these passages ays are made 
to slope doTO a little towards the mouth of the 
tunnel or towards the central shaft, so that the 
water may flow out of the tunnel or dram into 


mines & MINING 

a long metal tube with black diamonds nt , j ■. 

ends for cutters 'l^Tien rotated at hiffh sneed -ir ■> ” '^“de^ound city with an orderly 
the tube extracts a core of rock Holes have all o? “o** 

been thus driUed scveial thousand feet deep, in oLbed -*1^® ^o«ey. 

some cases at the rate of 60 feet a day In hard 
lock, howevei, the late is veiy much slower 
If tliese explorations indicate valuable oie, 
the prospector or the company stakes out a 

sie;".sS=-'= 

*SWi5S,‘K-t"ia 

beneath the surface, like iron ore, coal, and salt , ore betu een the various openings is said to he 
or (3) m veins oi seams (often called " lodes -), “ blocked out ’ Ventilation is fccon^jfshS m 

shallow mines by an air shaft In 
deeper mines large rotary fans or 
blow ers, driven by steam oi electricit 5 , 
are used to suck fiesh air into the fai 
corneis of the mines 
Mine buildings, constructed fre 
quently of galvamzed iron, with toiver- 
ing pipes and smoke-stacks, resemble 
great mills A huge buildmg is erected 
over the mine entrance in many cases 
Often separate buildings are con- 
structed for the mining machmeiy, 
engineers’ oflices, labour quarters, and 
storage of explosives, etc 
Now let us visit a coal-mine to see 
how it IS worked, since coal-mmes 
have much in common with all under- 
ground mines Unless the mine is 
lighted by electricity the grimy miner 
w ears hooked mto his belt an ingenious 
safety lamp (see Davj' SirHumpliryl, 
or a candle or small lamp on his cap 
He IS carried down mto the depths 
of the pit by a lift-Jike hoist called & 

“ cage,” passing the various levels just as ^oa 
pass busy floors in a factory lift Following the 
mam tunnel at the level on which he is to woiki 
he passes through a bianchmg gallery until he 
reaches the black shiny wall of coal called the 
“ ivoikuig face " Then, perhaps lying on his 
side, he begins to break dowm the coal He 
a pick, a shovel, a steel rock-drill — driven by 
steam, electricity, compressed air, or even a 
band hammer — and various pneumatic or 
electric cutting and digging machines, such as 
the “ underciittei," w'hieh undermines a ledge 
of coal by means of an endless chain, in whio i 
kmves tiavel round in a frame Such machine 
are often mounted on rads, being moved along 
from place to place as the cutting piocecds 

The drdl is employed chiefly m blasti^ 

omnll " bore holes m the coai 

which are 



Tof pfiotos 

HEWING COAL IN A SOMERSETSHIRE MINE 
Deep down m the bowels of the earth this miner follows his dangerous trade, 
hewing out the coal which is the very basts of Britain's industrial activity 
The seam in which he is working is but z feet high, and his only light is 
the little lamp Hired in his cap 

some of which are merely fillings in old macks oi 
fissuies m rocks 

Mining in alluvial deposits is called placer 
mining Placer mining is cairied on m vanous 
ways, but the essential thing is to cause watei to 
flow ovei the sand and giavel, so as to wash 
away the lighter mateiial and leave the heavy 
and useful mineral behind (iSee Gold) " Open- 
pit ” mining is the term appbed where ores are 
uncovered and scooped out by steam shovels 
For vein and bed deposits beneath the surface 
tunnels or vertical or incbned shafts aie dug 
Tunnels are made especially wheie the ore body 
lies m the side of a mountain Tunnels foim 
the best method of minmg, foi conveying ore 
horizontally out of a tunnel is much clieapei 
than hoisting it up through a shaft, and by 
having the tunnel on a shght mclme drainage or 
pumping expenses are curtailed 


The miner drills small " bore holes 
and inserts charges of black powder, w | 

tacked offmtk an eleotoocmeirt 


When a shaft is sunk, tunnels called " drifts 
and “ cross-cuts ” are dug sideways from it at /S!fdo^ 

different levels and in various ^ections into f J ‘^^r^oved the imnc roof « 

T A-M Tninft 1R Afi cil6 COSi *» FGUJO} cu 

the mineral seams 


Thus an elaborate mine is i 
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MINES THAT ARE LIKE THE HOMES OF GIANT ANTS 



5*“'^ “eo work ra getting coal, salt and gold out of the earth The general pnaciple in all is 

much the same the excavated malenal being brought to a shaft and hoisted to the surface Yon can set also how Uie veins or 
seams of the minetals are followed by the miners in their underground burrowing 
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MlNfiS 


MINK 


supported by lewing pillars of coal at intervals, mines of Sinai, worked as early as 5000 b c , aie 
or by using timbers, for one of the greatest of the most ancient mines of irhich history makes 


mine tenors is the danger of the roof caving 
m Accidents m vhich hundreds have been 
entombed ahve are numerous Extreme pre- 
cautions against such accidents are nov taken 
in all intelligent mining, but terrible explosions 
still occur, causing such ghastly disasters as 
that at Giesford Colliery (Wales) in 1934 
» lien 264 lives were lost, including several brave 
men who vent to lescue their comiades 
Ponies m the Mine 

The miner next sorts the coal and loads it on 
small ti licks or “dump" uagons on tracks The 
cars aie hauled to the mam shaft by compressed 
air 01 electric locomotives, or by pomes and 
horses, the animals being quartered in subter- 
ranean stables and living their entire life in the 
mine, sometimes rarely seeing daybght In 
China, Mexico, and South America ore is still 
carried on men’s backs 

Hoists, called “ skips,” convey the coal up 
the mam shaft mto the daylight On the surface 
it is dumped dovn chutes mto the “ breakers ” 
— an assemblage of mchned planes, soieens, 
and chutes — ^u'hicb sort the coal mto various 
sizes and grades Fiom the breakers the coal 
falls mto bins or dumps, and is then ready to 
be taken to market 

In ore mines other 
processes take the place 
of the coal breaking In 
many cases the masses 
and lumps of ore, after 
bemg brought to the 
surface, aie eiushed, or 
even ground to powder, 
often by the pounding 
of huge hammers m a 
stamp mill The valu- 
able part of the ore is 
then separated from the 
waste, the process of 
separation bemg differ- 
ent m varying cases 
Where the ore is much 
heavier than the w'aste, 
the separation is 
brought about through 
differences in specific 
gravity The final ex- 
traction of the metal, 
like the preliminary 
treatment of the ore, 
differs with the nature 
of the ore 

Mining has been prac- 
tised in many ianife for 
centuries The Eot*' 
lans w^ere the first 
mmers, and the copper 



mention Among the ancients mimng was not 
regarded as honourable toil, and had to be per- 
formed by slaves , hence a nation had to be- 
come a conqueror befoie it could set up as a 
mine owner There still exist the tunnels, fur- 
naces, crucibles, and parts of tools of some of 
the ancient mmers 

The work of utdizmg the treasuies of the 
earth’s cnist is hardly more than well begun 
The minmg of the future will undoubtedly 
surpass anj^thing we yet know, and the demand 
for competent mining engmeers and specialists 
will increase steadily Such men are assmed 
steady employment at good salaries, and success 
IS hlcely to come earher than m many other 
industries Minmg engmeenng requires a 
broader scheme of study than any other 
engineering course The student is requned 
to enter a recogmzed minmg school, such as 
the Koyal School of Mmes in London 
The Mmeis’ Welfare Committee looks after 
the well-bemg of British mmers, and is re- 
sponsible for the erection of the splendid modern 
pit-head baths to be seen at several collieries 
British m7niTig is under the Department of 
Mines, a branch of the Board of Trade (See aUo 
widen Coal , Gold, etc ) 
Mink. This httle 
carmvorous animal, val- 
ued for its fur, IS related 
to the weasd, but is 
stouter m the body and 
has a bushier tail, more 
like the marten’s The 
EJuropean mink, Mn^eJa 
lutreola, is found m 
Poland, !Fmland, and 

Russia, IS a httle smaller 

than the American 
mink, M vison, which 
is 15 to 20 inches long, 
with a tail of 8 or a 
inches, and is mor® 
northerly m its range 
The Siberian mink, lu 
sibinca, has fui of a 

clear tawny -brown 
colour The European 

mink and the Ameticjn 

mink are yellowish- 

brown or dark-brown in 

colour.withawhitespot 

on the dun f 

times OB the chest 

darker the £ 


equipped for rescue “ areWfiDegeninn® 

,sadisast«rmtheminM,thweaMW niaV COSt 

V and wil lag o go VTOrker has 


When there 
of men ready and TOlIiag 
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THE VALUABLE MINK 


One of the most important of all fur-beanng animals is the 
little mink, found in various parts of the world and now bred in 
large numbers for the fur trade Notice its fine, long coat and 
big tail, and its general resemblance to the weasel and stoat 

The mink hves along the banks of streams and 
ponds, like the musk-rat, and hunts both in 
w ater and on land, b 3 '' mght or bj" da 3 ' He is a 
great nest-robbei, and also eats small ammals, 
frogs, fish, lizards, grubs, etc He is equally 
agile on land, in the water, and up a tree 

Minnesota, USA Gold is precious, but 
iron is essential, and bread is mdispensable The 
world’s greatest flour market is Jlmneapolis, this 
State’s largest city , some of the most productive 
wheat lands m the world he m the Red River 
valley, which is partly in western JMmnesota , 
and the most productive iron mines m the v orld 
are m the Mesabi range m the north-eastern 
corner of the State 

Shnnesota is bounded on the north by Canada, 
on the V est by N and S Dakota, on the south 
by Iowa, and on the east hy Wisconsin and Lake 
Supenor There are some 10,000 lakes in 
Llinnesota (from one of which, Itasca, the 
Mississippi rises), and there are enormous 
sources of vater-power The surface of the 
State is mostly roUrng prairie or timber forest, 
but m the east iron ore is obtamed and flour 
mills are established Mmneapohs (population, 

464.000) and St Paul (the capital, population, 

271.000) are the “ Twin Cities ” on the JLssis- 
sippi If you were to visit Minneapolis and see 
its wonderful sky-line of flour mills, you would 
understand u hy it has long gloried m the title of 
“ the world’s miller ” In some years these mdls 
have ground 18,000,000 barrels of flour — nearly 
one-sixth of the output of the whole of the USA 
jMinneapohs is also one of the chief wheat 
markets, and its towermg elevators can store 
more than 50,000,000 bushels of this gram 
Power from the St Anthony Falls of the 
Mississippi turns the wheels of the flour nulls 
and was a chief factor in the city’s industrial 
growth Duluth (101,000) is an important 
industrial centre and seaport on the shores of 


Lake Superior The area of Minnesota is 
84,680 sq miles, and its population is 2,563,000 
Mint y Royal The onl 3 ’ estabhshment m the 
Umted Kingdom authorized to make metaUic 
money is the Royal Mint, which stands on Tower 
Hill in London Pnor to the foundation of the 
Royal jVImt, the coins that were produced m 
London were minted m the Tower, and this had 
been the case ever smce Roman times Now, 
how ever, our metal money is made m the Mint, 
and so, too, is the coinage of certam foreign 
countries and British colomes 
Man 3 ' years ago there was a mint m almost 
ever 3 ’^ county, and at one time the sovereign, 
barons and bishops had the right to com money 
In the reign of William III all the ooiintv mints 
were abolished and special regulations were 
made b\ law wheiebv public authorit 3 to com 
monev could be evercised b 5 ' one national mmt 
Nowadays, if people try to evade the law 
bv counterfeitmg money, they are punished 
We will trace the making of a shilhng, from the 
time the silver amves at the Mmt from distant 
parts of the w orld until it passes into circulation 
as a com of the realm When the bars of silver 
have been unloaded at the docks they are taken 
to the Mmt yard, wheie they are wheeled on 
trolleys to the melting-house The rough metal 
has to be well guarded, for one trolley-load of 
silver IS worth many thousands of pounds 
Heaps of Silver m the Strong-room 
First, the bars, or ingots, of metal are weighed, 
and then they are marked If they are not 
required for the melting-house they are stored 
m the strong-room A burglar would have very 
little chance of bieaking mto this room, for the 
door IS of immense thickness, and it is closed 
by means of three mgemously-contrived locks 
Two men only are entrusted with the secret 
whereby this door can be opened, and as a 
further precaution neither of the men can open 
the door without the aid of the other Besides 
bemg burglar-proof, the strong-room is also able 
to resist &e 

The silver is melted m a closed furnace which 
has such an extremely high temperature that 
the metal soon becomes changed mto a liqmd 
The ingots are placed in crucibles, and after 
these are closed they are placed inside the 
furnace When melted, the pure molten metal 
IS run mto long narrow moulds, and, when 
cooled, it IS in the form of thm bars 
In turn the bars of silver are pressed through 
five presses, which roU them into the thickness of 
the required com They are then cut up by a 
machme mto the required size at the rate of 
several hundreds m a mmute As the long 
metal bars are cut up they faU m a heap, and 
what remains is then remelted 
If you examme a shilling closely you will see 
that the edge is shghtly raised But for tins the 
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Company for weighing and assaying This is 
known as the “trial of the pyx”— from the 
Greek word pyxis, meaning a box 
The old-tune office of Master of the Mint, 
once a highly-paid and much-coveted position, 
lb now filled by the Chancellor of the Exchequer, 
though Ins responsibihty is, of course, purely 
nominal The actual executive officer is the 
Deputy Master {See also Money) 

le removed fiom the furnace and placed Mint. The flagrant heib we call mint pie 
eauing in a copper containing boiling serves the name of the beautiful nymph Mmtha 
They are next stamped between two The goddess Persephone, so the old Greek mjth 

On one side (the . ... runs, in a fit of jealous 

rage turned her beauti- 
, ful rival into the plant 

-I -1 _ 1 1 - 1 ^. 


com would Avear much more quickly ... 
complicated machine is used to make a raised 
edge to the silver disk In addition, the edge is 
“ milled ” to obiuate any chance of dishonest 
people chpping or filmg the coin 
The blanlc shillings now have to be well baked, 
and they are placed in small iron boxes which 
pass thiough a fmnace on an endless cham 
Wlien the silver blanks liaA'-e been thus tieated, 
they aie removed fiom the furnace and placed 
for cleaning m a cooner containincr boilinsr 
acid They 
dies On one side (the 
“ obverse ” or “ heads ’ ) 

IS the King’s head in 
profile, Avith a Latin in- 
scription, and on the 
other side (the ‘ ‘ i cvei se ” 
or “ tails ”) IS the name 
of the coin, the jear m 
■which it was struck, 
another Latin inscrip- 
tion, and the figuie of 
the British hon standing 
onacroAvn The reverse 
of the neiv Scottish 
shilling IS of different 
design, shoAviiig (as a 
maik of lespeot to the 
Queen) Scottish emblems 
Now comes the veij 
important work of test- 
ing the coins Tliey are 
carried off to the testing- 
room, and a man places 
themona slowly-moving 
belt, Avhich passes befoie 
a “ tester ” who has a 
marvellous sense of 
touch He touches 
every com, and his 
fingers quickly tell him 



„ |( Dennis 

WILD PEPPERMINT 
Th.s .s one of the commonest spec.es 

w,ld m Britain, and it -s easily recognized by its scent ‘b 
general features-oppos.*e leaves and f 

flowers — are common to most of the mint tribe 


Aiduch is now so highly 
, piized for its flavour 

and scent 

Many kinds of mint 
^ exist The most unpor- 

‘ tant of these are spear- 

’ mint or garden mint, 

Mentha spicata, used in 
“ mmt sauces and for 

flavoui mg chewing gum , 
peppermint, jl/ piperita, 
mtli which peppermmt 
sweets are flavoured, and 
menthol is piepared, 
pennyroyal, J/ pukgium, 
used m medicme , and 
beigamot, Avhose lemon- 
scented leaves give a 
fragrant oil much used 
in pel fumes These and 
other specieb are distn 
biited all ovei the world 
All have a creeping i oot 
stock, square stems 
beaimg opposite simple 
leaves, and small purple, 

. « . « ■ Cl XAatm 


eYciy uuua, w,]nfp or mnk flowers in wliorls that often lO® 

fingers quickly tell him ^ ^ ““"L Lp teiminal spikes The mmts belong to the family 
imperfectly made Those which he ^lects are ^mm^l p other fiagiant 

put aside to be lemelted , the good ones mo ^ thyme, marjoram, lavendm, 

slowly along the belt to A and icemaiy Our commonest wild species 

tall "^The; are to aerglred, and taltan to 

the counting-machine Oatnw or catmmt {Nepefa ca(aria), vf 

This counting-machine is quite the ramt J^ j^^catsmth such relish and which is oft 

wonderful machine m the budding It seems J^ped^o make a medicmal beverage, also 
almost human , indeed, it is better , , , belongs to tins famdy . 

counter, for this raaohme IS always absolute y Count (Pmn 

::curate Itnotonlycountetimsbi^£.fej^^ 


rss r Totberbi;;^ 

tesTtem. weighs them, and drops them bnllfanV but f solute Ho^ie Gabnel 

^ags ready for crrcnlation . . „ ^ -.B011 -miisfc liave sBcmeo a . 

The bags ate taken 


r.1^ Then adventures are numeious ana , j Estate or common people 

world men .i.i.._w^„r,iitr nf a cow tlie Jmra_ ^ nl fixneii 


3 nto.« rSk&Sn'or oonnnonppl» — 

r.ed, nnd b^I lenincd •>? 

Sr •' 



^WJMONEY IS MADE AT THE MINT 
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The photographs in this 
page illustrate five stages 
•n the manufacture of 
money at the Royal Mint 
in London Top left 
stamping the coins from a 
metal strip, top right, ex- 
amining i2-sided three- 
penny pieces , centre left 
cleaning new coins , centre 
"finished 
finally on 
left, weighing newly- 
mmted money m bulk. 
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THE WORLD’S MOST FAMOUS MIRACLE PLAY 
M Oberammergau in Upper Barana, not far from Mumch, there takes place the famous Passion Play, done by the wllagers 
mis aetaal picture shows the Crucifunon scene in the production of 1934, when the sooth anmversary of the Passion PJay 
was celebrated As you can see, the play is now performed in a vast ooen-air theatre, with an arched roof over the spectators 
—a far cry from the simplicity that once marked the beautiful old drama 
Oermen liaflvoi/s Bureau 


lepresentative, he turned to the Thud Estate, 
so that he might not be prevented from helpmg 
m the changes so badly needed 
Miiabeau’s father, an eccentric nobleman, 
heartily disliked him because of his ugly face, 
scarred by smallpox, and the vtild life of his 
youth Several times the father had secured 
from the king orders for the imprisonment of 
his wayward son, possibly to keep him out of 
mischief, and one of Mirabeau’s first writmgs 
was agamst these arrests by lettres-de cachet 
In the Estates-General Mirabeau first at- 
tracted attention by openly defying the kmg 
Louis XVI had sent a command to the mem- 
bers of the Third Estate to retire from the 
hall m which they were sittmg to their old 
separate place of meetmg But Muabeau 
leplied to the messenger “ Go tell your master 
that we are here by the will of the people, and 
that we shall be removed only at the pomt of 
the bayonet” From this tune his mfiuence 
m the assembly was great His fire and dash 
and his stuiing woids won for him the titles 
of the “Tribune of the People” and the 
“ French Demosthenes ” 

His statesmanship, however, saw clearly the 
dangerous direction m which the Revolution 
was gomg In order to save the country from 


impending disasters, he undertook secretly to 
advise the king with counsels of moderation 
But the king and queen detested Mirabeau 
because of his foi mer life and because he took 
money for his advice, and they refused to be 
guided by his counsels Thus his attempt to 
estabhsh a constitutional monarchy, such as 
England had, failed He was elected president 
of the famous Jacobin Club in 1790, and, 
shortly afterwards, of the National Assembly 
Worn out by his work and weakened by Ins 
dissipations, Mirabeau died, Apiil 2, 1791 His 
death removed the one statesman who could 
have guided the Revolution through the coming 
troublous times, a fact which Mmabeau clearly 
lecogmzed when he exclaimed just before Jus 
death “I carry with me the nun 
French monarchy" (See illustration p D®®) 
Miracle Plays. In the Roman Catholic 
Church the celebration of the Mass and the 
special services for the festivals have man} 
dramatic elements In the Middle Ag« these 
services were made more popular and mor 
instructive by the use of 
tableaux — as, for mstance, 
of the Child m the Manger 
It was a natural step fron 
first in dumb show, and the 


hvmg pictures, or 

the representation 

with the Wise Men 
Q tableau to actmg, 
sn with appropriate 
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MIRAGE 


'songs and dialogues This was the oiigin of 
the “ mysteries ” and “ miracle plaj's ” As far 
back as the 10th centuiy we find simple plays 
of this kind, though the earliest play mentioned 
by the name is the “ Play of St Katherine,” 
produced m England in the 12th century 
At first the language used was Latin, but 
later this was changed to the language of the 
people — ^English oi French or German, as the 
case might be As the plays grew m length 
and elaborateness, they were transferred from 
the church to the churchyard, and then to the 
village streets Once outside the church, secular 
and comic elements were added In the 13th 
century these plaj's came little by little to be 
taken from the hands of the clergy, and by the 
latter part of the 14th century they were acted 
almost entirely by the different guilds, or umons, 
of craftsmen These companies w'ent from town 
to town with large wagons, called “pageants,” 
on which they set up a stage with rude scenery 
Mystery Plays from the Bible 
The Creation, Noah and the Flood, Adam 
and Eve, Abraham and Isaac, and other stories 
of the Old Testament were presented, as well 
as incidents in the life of Christ Strictly 
speaking, these representations of stories from 
the Bible w ere the “mysteries, ’ while the miracle 
plays dealt with the lives of the saints, but this 
distinction was not always observed Closely 
associated w^th these plays were the “moralities,” 
in which moral lessons were taught by repre 
senting virtues and vices as persons 

Most of these plays, which originated as a 
means of religious and moral instruction, be- 
came so corrupted by jests and vulgarities that 


they were condemned by the Church, .ind 
after the Idth century they almost ceased to be 
given But the pure ty^pe of “mystery is still 
preserved in the beautiful Passion Plays, the 
most famous of which is presented periodically 
at Oberammergau, Bavaria (See Drama) 
NIira.ge. (Pron mer'-azh) Travellers over 
burmng desert sands sometimes think they 
arc nearing an oasis because they see m the 
distance green palms growing about cool water 
But the vision fades before their eyes, for it is 
only a reflection, or air picture, of an oasis far 
away below the horizon This is a mirage 

To understand the cause of a mirage it must 
be remembered that we see an object by rays 
of light reflected from it to our eyes, and in the 
straight line in which the rays enter the eye 
Ordinarily these rays come to the eye in straight 
lines from the object and we see only objects 
above our horizon 

Now, in the case of a desert mirage the rays ot 
light passing upward from an object below the 
horizon are reflected back from a layer of denser 
air above the hot light air next the sand This 
higher layer of dense air acts as a mirror and, 
as it IS above the object it reflects, this object 
appears above the horizon and in the sight 
range of the traveller, when in reality the place 
seen in the reflection is miles away and out of 
sight The air layers vary m density and some- 
times reflect a double image, one upside down 

In the ocean mirage a vessel below the horizon 
IS plainly reflected in the upper air A most 
remarkable ocean mirage was seen in 1854 on 
the Baltic, when the English fleet appeared to 
be floating in the air The case of the ocean 



THE HEART-BREAKING MIRAGE OF THE DESERT 
Who has not heard ol thirst-maddened travellers m the Sahara suddenly seem; a tempting vision of a cool oasis which 
vanishos at their approach ? Usually the mirage is accompanied by an inverted duolicate, which looks as though it were 
mirrored in the sind Desert mirages are the reverse of ocean mirages, being caused by the reflecuon from a layer of cool 

on above Qie hot surface air 
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MIRAGE 


mirage, which ocouis in the cold noithern 
waters, is just the opposite of the desert mirage, 
for the cool dense air is close to the water and 
the reflection is caused by a warmer layer of 
air above it 

Still another form of mirage is known as 
“ looming ” In this the objects are seen mag- 
nified and sometimes, when the sun is just m 
the right position and the sea and the air help, 
are set against a background of coloured mists 
This form of mirage is common in the Straits 
of Messina People m Reggio, looking towards 
Sicily, may see castles, trees, and men suspended 
above the sea This vision is a reflection of the 
city of Messina, though for long years it was 
thought to be a city of fairy castles and so was 
given the name “Fata Morgana,” the fauy 
known in English legend as Morgan le Fay 
Mirrors. In piehistoric times the only 
mirrors were pools or lakes Later highly- 
pohshed metal murors were made, such as the 
bronze mirrors of the Egyptians, Greeks, and 
Romans, and the mirrors of the modem 
Japanese Similar to these were the unbieak- 
able “ trench mirrois ” used m the World War 
Not until the 13th century were murors of 
glass with backs of lead or tm manufactured 

In the 17th century the Venetians made a 
vast improvement by mixing mercury with the 
tin for the reflecting surface Although the 
meicury fumes killed many workmen, and weeks 
were required to complete a mirror, the method 
was in common use until about 1855, when the 
modern process of backing mirrois with nitrate 


MIRRORS 

of silver was patented The raercuii process 
IS still occasionally used for cheapet mirrois 

Todaj a mirror of any size can be made in 
about an hour For the best mirrors, plate- 
glass about a quarter of an inch thick is used 
This is cut to the proper size with a diamond- 
pointed instrument Then it is bevelled mth 
sand and watei m a ‘ roughing mill, ’ polished 
on emery wheels and smoothed with the sand- 
stone and buffets of thick felt covered with rouge 

Next, m the silvering department, it is 
cleansed and placed on heated and blanketed 
tables A diluted compound of nitrate of silver, 
ammoma, and tartaiio acid is poured over it, 
the heat from the table helping the silvei to 
adhere to the glass The silver back is dned, 
and then varnished or painted Silvered mirrors 
reflect 20 to 25 per cent more light than those 
backed with mercuiy 

In the oidinary flat-surface or plane muror, 
your image appears erect, and as far behind the 
mirror as you are m front of it But for scientific 
and other purposes cuived minors are often 
made— convex, concave, etc Curved minors 
reflect distorted images, and so aie often seen in 
amusement halls When you look into a concave 
cyhndncal mirror you see yourself as veiy tail and 
lean, tjdule a convex minor makes you look au 
surdly short and fat Huge concave murors arc 
often used in astionomical telescopes, and often 
manv years may be spent m grinding and polisli 
mg then surfaces Some are made from glass, sil- 
vered on the front surface, and others are niade oi 
an alloy know n as speculum metal (Seeako Gla^s^ 




MISSISSIPPI 


SfAo MIGHTY "FATHER of WATERS” 



A VIEW OF THE MISSISSIPPI AS IT WINDS THROUGH MINNESOTA 


Mississippi. The nver Mississippi, the 
“ Father of Waters,” is the greatest river m 
North America and one of the largest m the 
world Its basm embraces two fifths of the 
United States The greater part of this vast 
region is veiy fertile, a fact which, combined 
with the latitude, elevation, and rainfall, makes 
the ]\Iississippi valley an ideal dwelling-place for 
Man Sixty miUion people dwell m the states 
drained by this mighty nver 

Early Spamsh explorers saw the mouth of this 
great rivei and named it the ” River of the 
Holy Ghost ” But Fernando de Soto is usually 
considered its discoverer, for he not only en- 
countered its vide and muddj stream in his 
explorations m 154:1, but died upon its banks 
and vas buned in it More than a hundred 
yeais passed before other vhite men saw it 
vheii, in 1673, the brave and determined 
Frenchmen, Marquette and Johet, descended it 
as fai ns the mouth of the rivei Aikansas It 
lemained for La S-ille and his party, in 1681,to 
follow it to tlie Gulf of Mexico A few lears 
l.iter Louis Hennepin, sent b> La Salle, exploicd 
the upper rn ei fiom the mouth of the Illinois to 
the Falls of St Anthoni Not until 1832 did 
Henr^l Schoolcraft follow the j\Iississippi propci 
to its source in Lake Itsscn in 'Minnesota 
As it iscuos fioiii the cool clear waters of 
Like Itasca (the usualR accepted soiiicc) the 
^lissv-.sjppi i «5 onh a little slicaiii 10 oi 12 feet 
wide and about 2 feet deep hoi a time it 
ni^-hes iioith, ind aftu iiiucli twwtiiip and 


tuimng it settles mto its south easterly flow 
Tributaries join it, until it reaches a indth of 
1,200 feet at the Falls of St Anthony Here the 
nver descends about 65 feet in three quarters 
of a mile, forming rapids The banks of the 
stream presently nsc m locky blufiTs, sometimes 
as high as 500 feet, and continuing almost to 
the junction of the nver Ohio At Cape 
Girardeau, 38 miles above the mouth of the 
Ohio, the bluffs cease and the great aUuanal 
% alley, which the river has built, begms 
World’s Longest River System 
Altogether there are in the Mississippi system 
250 tnbutanes and their branches, making 
14,000 miles of navigable watei and a drainage 
basm of 1,240,050 square miles The JLs'sis- 
sippi itself IS 2,4S6 miles m length, and, with 
the Jlissouri, 4,200 miles In its low er courses it 
flows m great bends and curves, in one instance 
takmg 1,300 miles to cover a distance of 673 
miles “ as the crow flies ” There are great 
vaiiations in tlie mei s width and depth At 
the junction of the Illinois it is just o\ei i 
quarter of a mile wide, and aftei the Missouri 
flows into It the oidinan width is sonietinies 
nearh a mile and a Inlf 
Floods occui on the SLssissippi almost cverj 
xear, usually in the spring when melting snows 
and sprmg lams swell the tributaries and the 
watei s come down m a great torrent, which 
brings dissstci to vast stretches of lowland 
along its lowci course In the gr<‘'it flood of 
1037 moie than 300 Inc*- were lost and ncarlj 
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MISSISSIPPI 


1,000,000 people weie diiven from theii homes, 
and damage loss m four States alone amounted 
to £105,400,000 

From Cairo (at the junction with the Ohio) to 
the sea the river is confined within a levee or 
embankment system, the most extensive work 
of its kind m the world There are about 2,000 
miles m the present system, of which all but 
70 miles have been constructed smce 1£05 The 
first levee was built at New Orleans early in the 
18th centmy, to protect the new little settlement 
from destruction by the overflowing of the nver 
Among the chief cities 
along the banks of the 
hlississippi are Minne- 
apolis, St Paul, St Louis 
— 18 miles fiom the 
branching off to the 
west of the Missouri 
(q V ) — Cairo, Memphis, 

Baton Rouge, and New 
Oi leans 

The State of Missis 
sippi lies to the east of 
the nver near its mouth 
It has an area of 46,865 
square miles and a 
population of 2,000,000, 
half of whom aie 
negroes A large quan- 
tity of cotton, maize, 
sugar, andfruit is grown, 
and forest resources are 
great Jackson (popula- 
tion 48,000) IS the State 
capital 

Missouri, USA 

From its souice m the 
Rocky Mountams in 
south-west Montana, 

U S A , to its confluence 
with the Mississippi 
above St Louis, the 
mighty river Missouri 
(“Big Mud River”) 
winds through a distance of 2,945 miles, while 
to the Gulf of Mexico the Missoun Mississippi 
IS 4,200 miles long 

Rising in the confluence of the Jefferson, 
Madison, and Gallatin nvers, the Missouri dashes 
almost due north through a beautiful moun- 
tainous region Sixteen miles east of Helena, 
Montana, it flows through a narrow canyon or 
gorge, with walls 1,200 feet high, called the Gates 
of the Rocky Mountams, where the beauty and 
grandeur of the scenery are almost unequalled 
Farther along, about 350 miles from its source, 
are the Great Falls of the Missouri, w here the river 
descends nearly 400 feet m 16 miles, by a series 
of four cataracts, the highest of which has a fall 
of 90 feet It flows westward and then south- 


westward, and at Kansas City it flows eastward 
until it reaches the Mississippi With its tribu- 
taries it drama an area of over 500,000 square 
miles 

Marquette and Joliet were the first explorers 
to discover the mouth of the Missouri, as they 
came down the Mississippi m 1673, but it was 
not tdl 1819 that the first steamboat was seen 
on the nver 

The Mississippi forms the eastern boundary 
of the State of Missouri (area 69,420 square 
miles , population 3,629,000), and the Missoun 

flows westward from 
near St Louis (popula- 
tion 821,000), the lar- 
gest city in the State 
The surface of the latter 
is mountainous away 
fiom the nver basin, 
vnth the Ozark Moun- 
tains m the south-west 
Maize IS the chief agri- 
cultural product, and 
cotton, tobacco, and 
fruit are also grown 
Trade in live-stock is 
large hlissoun is, in 
addition, a manufac- 
turing State, with its 
mdu^nes centred m St 
Louis and Kansas City 
(399,700) The latter, 
which stands on the 
Missouri opposite the 
city of similar name in 
the State of Kansas, is 
an important railway 
junction and distnbu- 
ting centre Jefferson 
City (21,000) is the 
capital 

Mistletoe. Do 

you know that this 
famihar Chiistmas de- 
coration, with its waxen 
white berries and gloss} evergreen leaves, never 
takes root m the ground, but is a parasite that 
grows from a “ suckei loot ” on the trunks of 
other trees * It belongs to a genus of which 
there are about twenty species, all parasitic Of 
these only the mistletoe proper {Vtscum album) 
IS a native of Euiope 

Plentiful on Apple, Rare on Oak 

The mistletoe appears as a bushy groivtli 
with many forkmg branches, often 4 feet long 
It has oval leaves and tiny yellow blossoms, 
followed by the httle white berries that ripen 
after snow falls It grows on both deciduous 
and evergreen trees, in England in greatest 
abundance on the apple tree It is rarely found 
on the oak The birds eat the pulpy berries 



MISTLETOE LEAVES AND BERRIES 

One of the most remarkable of all parasitic plants, the 
mistletoe is as strange m appearance as it is m behaviour 
Here are its leaves and the curious wavy berries, which have 
such an attraction for birds that one, the missel thrush, is 
actually named after them 
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mistletoe 

from tree to tree, they carry the seeds 
vrhich lodge in the bark and ^ow ^ ^ 

the mistletoe 

p%ed a promment part in German and Norse 
mythology, and it was with an arrow from its 
vrood that the beautiful god Balder was slam 
Ihe mistletoe was said to bmg happmess 
safety, and good fortune so long as it did not 


models 

touch the giound Peihaps this ,s the lenson 

^ veneration, especi- 

ally when found on the oak ^ 

\mo3ed to have been the 

in fhA 1 . a part 

m the stiange rite attached to Diana's temple 

at Lake Nemi, near Rome (^ee page 1749) 


‘TOYS’ that HELP the INVENTOR 

fT P’oi-My ihinA of the toy tram wutshtp, „h,ch 

both fothor and ^ lore to play mth. Bat Jan modeU, aaVe Si 
see, are not toys but exceedingly useful pieces of mechanism 

“ “ 1 '’ ■■ ” 

Amongst the most ^ 11 ^ .nW as models that m a real one, the models must he made 
-g ® ^ conditions Model aero- 

\ inn fl /I Planes built to fly, therefore, aie quite different 

X reproduce actual 

^ ij ® plaj^hings of machines The same apphes to many model 
' \\ °hddren, and in all ships, which, mdeed. are divided mtnt.untimoa 



f ' ' models, the same pnn- 

ciple holds, a rephoa 
m mimature of some 
foi' well-known object 
The simpler models are toys for the youngest 
children, and it is when n e grow a little older, 
and begin to go to school, that they become 
important At most schools theie are model- 


Trilitpd 7 ^ changed conditions Model aero- 

mH fl A planes built to fly, therefore, aie quite different 

Irwi "^^ich reproduce actual 

are the plaj^hings of machines The same apphes to many model 
children, and in all ships, which, mdeed, are divided into two times 
ranks of society, too, the " sailor's model ” is one made by a sailor, 
they attract the atten- and reproduces the ship as he knons it, the 

“ bmlder’s model" is a scale-model, which 
Alter all, dolls are httle shows you what the ship n as reallj' like 
more than models of Among the first inventors to make models of 
ourselves, and from his work was James Watt, who did muck of 
them, through the whole lus most important work on model steam- 
range of mechanical engines of various types In the same wa>, 
models, the same pnn- Otto Lilienthal, the famous German ghding pilot 
ciple holds, a rephoa of the 'mneties, made several models before he 
in mimature of some tned to build a full-scale glider 
well-known object Testing for Wind Resistance 

3 toys for the youngest But nowadays models are used for all sorts of 
w e grow a little older, purposes Aeroplanes and locomotives are mode 
)oI, that they become as scale-models, and can be exhaustively tested 
tools theie are model- m a wind-tunnel, so that the designer knous 


1 1 1 ^AVKA\JX- 4X1 «r IV lilU* UUUJICI, i/llikV WIU IlllU ” « 

making clubs, and competitions for models of accurately just t\ hat they do \n hen they 
various kinds Most of us seem to lose our flown oi run for the first time Siiiiilailj, too, 
interest all too soon, but quite a number of big ships hke the Queen Mary are liisfc tested 
people carry their love of models aU through life m tanks in which their designers can discover 
Thus, there are model yacht clubs almost how they wull behave under ceitain conditions 
wherever there is w'ater to sail the yachts , of sea and tide How important tins maj be 
model railways occupy the spare time of many was sliow-n during the laces for the America’s 
great men in all parts of the world , model Cup m 1937 When the English Endeaionr 
aeroplane clubs are equally popular , there are II was so easily defeated by the Anienoaii 
rules for the racing of model racing-cars, boat Ranger it was considered that the 
and the actual construction of these many latter’s superior design was almost cntirelj 

types of models occupies as much time as due to the fact that exhaustive tests with models 

playing with them had been made before she was built In the same 

Models Made to Scale way, also, the motor-cars in which tremendons 


Models Made to Scale way, also, the motor-cars in ^\Jucu tremenu - 

Models, however, are by no means always speeds aie made, such as those designed « 
playthings Most inventors make models of attack the world’s speed recoids ® ”1“’ 
their work before producing the actual object first as models, and very careful!} cs c 

These are true scale-models, in which every wind-tunnels to make sure that rtieir f r 

part IS built in its coriect proportions, so that hmng approaches the ideal Yfr nnbhciU 

the final result is an exact copy in mimature company may make a model lor p ^ 

of the invention The opposite of this, inci- purposes— to show the P"5 ° 

dentally, is seen in most aeroplane models f^ip in ^ 

Xch are made to fly, for, since the power that models to help m the consideration ol c 
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GLIMPSES OF THE MODEL-MAKERS’ WORLD 



Model >achtsmen delight m trying out their craft— the construction of which is often entirely their own work— in organized 
racing, and we see (top) the start of the race for " ten-raters ’’ at the Highgate Model Yacht Club The lower picture shows 
a scene in the famous model town of Bekonscot, built by R R Calhngham at Beaconsfield >n Buckinghamshire In addition 
to the houses, shops, roads and railways seen here, this unique masterpiece of model-making includes a miniature lake, 
garden*^, a country club docks, airport, roadhouse, church and convalescent home 
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models in the testing-tank 
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One of the most practical uses o« models is m determining the relative merits of variou' scienbfic desi^s by 
behaviour of scale-models under artificially-produced conditions Above, for instance, is an i8-foo ohotograph 

Queen Mary tiding a gale produced by special wave-making apparatus in the ,',,,,.5 of aircraft 

S theTeaplane te^ng-tank at Guidoma, Italy's aeronautical rese«ch^station Tfie a^al 

ere often the subject of exhaustive tests with models in the wind-tunnel type of app 
/*/iot09 t-op eourteip 0/ ^ohn Dvcwn d Co Ltd otid lovtr urn 






MODELS 


MOLE 


law yeiSs produce models 
to pro^ e a case in the 
Courts, and so on His 
torical models, such 
as the Queen’s Doll’s 
House (now in Windsor 
Castle), are often mar 
\els of accuracy and 
detail 

To see leally fine col- 
lections of such models, 

>ou should visit some 
of the museums, but 
especially the Science 
Museum in South 
Kensington, London 
For there the makers 
of all sorts of things 
send their official 
models w hen the} have 
fimshed with them, so 
that you see the i ery 
best models there are 
Many fine models, 
too, aie made in the 
museum itself, m hile 
there is a huge collec- 
tion of those con- 
structed by famous in- 
ventors of the past, 
showing the originals 
from which have come 
many of the most 
important creations of 
the modern w orld If one is seriously interested in 
models, it is w orth w’hile to loin a model-making 
club, for there one can indulge one’s hobby in 
company with felloiv enthusiasts of all ages 
Mole. Destined to spend his whole life in 
darkness, digging, digging, digging, in order to 
build his home and to obtain the food necessary 
for his existence, a queer httle creature, scarcely 
able to see or hear, and yet marvellously adapted 
for the part Nature has designed him to play in 
the world — ^the common mole is one of the most 
interesting of all animals 

You can always see where the mole has been 
by the long ridge of cracked earth that zigzags 
across fields — ^the roof of his tunnel , but it is 
hvely work to dig him out, for he may be at 
either end, anyw here along the route, or in a side 
chamber, and he can dig as quickly as you can, 
if not quicker 

If you put the sprawly wnggly creature on the 
ground, he scrambles about frantically until he 
finds a soft spot Then he begins to dig ivith his 
strong, spade-like fore feet, and in less than one 
minute the animal has disappeared into a burrow 
in the ground The swiftness w ith which a mole 
works IS almost incredible , in a single night one 
has been known to tunnel nearly 100 yards 


Moles are found in 
both the Old and New 
Worlds in the Northern 
Hemisphere The com- 
mon mole disfigures 
lawms, pastures, and 
gardens extensively by 
the ndges and furroivs 
it makes hunting after 
food, but as it feeds on 
injurious larvae and 
insects, it compensates 
for the damage Moles 
are among the most 
voracious of all ani- 
mals, eating caith- 
worms in quantities, 
and occasionally field- 
mice In former times 
eveiy district had its> 
local mole-catcher, but 
now s}'stematic trap 
ping by faimers has 
put this functionarj 
out of business 
The mole ordinarily 
lives in a series of bur* 
row 8, throwing up the 
soil into the familiar 
mole-hill But it 
breeds in quite a com- 
plicated fortress In 
this IS constructed a 
central chamber sur- 
rounded by two nng-hke galleries, one above 
the other These circular galleries are connected 
by vertical passages, and the upper one has 



S Cnolt 

MOLE ABOVE GROUND 


you should find a mole above ground in the earijr morning, 
you will have a chance to note the strong little digging 
'* hands,' the sharp nose, and the close fur of the queer little 
animal that makes mole-hills on your lawn 



Topical 

FAMOUS MODEL DOLL’S HOUSE 

Perhaps the finest of all model hou<!es this was designed by 
Sir Edwin Lntrens and presented to Queen Ma-y In style it 
IS an adaptation of Georgian It is shown here as it appeared 
at the Wembley Exhibition in ipaq 
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Though the character \\as 

nm imaginary disease, the actor 
^™self was really very ill 
' 1 midst of the play he 

1 fell into a violent fit of 
1 coughing, and died half an 

hour after the performance 
It was Mohere’s last jest 
f, Moliere’s chief plays are 

A' ‘ ‘ Les Preoieuses Eidicules ” 

It (The Ridiculous Blue- 

stockings), 1659, “Tartufie,” 
■'H 1664 , “ Le Iilisanthrope ” 

(The Hater of Mankind), 
1666, “LeMMecinMalgre 
' I^^^ ” (^he Physicianin spite 

i of himself), 1666 , "L’Avare 

(The Miser), 1668, “I^ 

‘ Bourgeois Gentilhomme ” 

Us, although no one hill Tradesman turned 

designed Often it is as L , . icfirt " 

:cidenta!, not deliberate Gentleman), 1670 ^ 

Femmes Savantes (lue 
Learned Ladies), 1672 , and “LeMalade Imagm 
aire,” 1673 (-See illustration page 173/) 
Molluscs. The large group (or phylum) of 
animals called molluscs, or Molhtaca, comprises 
all those creatures which we know usually as 
“ shellfish ” Most molluscs aie provided « itfi 
hard, hmy, or “ chitmous ” shells, ^ 


PLAN OF THE MOLE’S HOME Bourgeois Gentilhomme ” 

In this plan you see the features that may be found n mole-hiUs, although no one hill Tradesman turned 

kSvir,’.. 

llr ..Wen. toofons to...!, the feed.ng. MoUusCS. « 

Lniiiion mole, Talpa ewopaea, is about all those creatures which we know usua y as 
a SesZT” Xa’sharp^enoutfetrong epede- ;■ *eMeh ” ™ 

M ve.faZge Sr Sed on the onte.de or ™ 

“ Z il ee%he 8 ar.SermoIeof Arne..® whoBy enclosed by a *eet of ehell-to^ 
fte gdZ moS Molosk.n.s n.njlar t«ene, oaBed the - mantle _1Q.J 

often used for waistcoats 

Mo Here. (Pron mo'-lyar) (Je^- Baptiste 

Poquelin) (1622-1673) WhatSbakespeaieu^ 

to Engbsh hteiature, the great coinic dramat st ^ j 

Lhcre was to France Moliere belongs, like 
Shakespeare, to all lands and a ages 

Jean^Baptiste Poquelin-for that was his real 
namT^was born m Pans, the son of a prosperous 
furmture-makei, who held the office of p- 

£nTatnr./^-V ^ 

immortal creations ^vorld’s laughtei ^ _ - — 

S^SuTas Si Jourdam m his comedi 








'^^^much as Monsieur Jourdain m his comedi - - WWTING A 

.n.eg.n. 



MONAGHAN 


MOLLUSCS 

Ine on land and in ^\atei, both fresh and salt 
There aie four principal groups or classes 

(1) CcpJialop^s —The most highly organis-ed 
of all molluscs are the Cephalopods, or ‘ head- 
footed ” molluscs, vliich are so called from the 
fact that the head is surrounded bj’’ a circle of 
eight 01 ten suckei-beaiing tentacles In some 
ua>s the cephalopods approach m intelligence 
and in complexity of structure the \ ertebrates, 
or animals u ith a backbone They have often 
been the subject of poem and stoiy, and the 
beauty of colounng in some forms is so striking 
as to merit the attention of the artist as well 
Only SurM\or with a Shell 
Cephalopods include the nautilus, the nrgo 
naut, the octopus, the cuttlc-fisli, and the squid 
The nautilus is the only member of the group 
now hving u Inch carries an external skeleton or 
shell But long before human history began — 
millions and millions of yeats ago — there were 
many shelled cephalopods in the sea, all of 
uhich, except the nautilus, became extinct 
They included many foims with all sorts of 
curious shells, as well as the whole group, so well 
known as fossils, of the Ammonites (g v ) 

All other cephalopods which have survived 
and become large possess cither a small internal 
skeleton or no skeleton at all The shell of the 
beautiful paper nautilus, or argonaut, is not a 
skeleton at all, but a mere case used by the 
female for the protection of her eggs 

(2) Lamelhbrancha — ^This second group of 
molluscs IS given its name because the gills 
{brancha) are composed of a scries of flat, leaf- 
like plates {lamellae) The ammals in this group 
have a " foot ” shaped hke a stone axe, which 
serves as a burrow ing organ, and from this tliej' 
are sometimes called Pclecypoda or “ hatchet- 
footed ” molluscs , and, finally, they are popu- 
larly known as “ bivalves ” because the shell 
has tw'o equal lalves or parts This group 
includes the oyster, the cockle, the mussel, 
and the scallop The body is enclosed by the 
tw o lobes of the mantle, and in turn is covered 
by the two valves 

This group of molluscs supplies Man with 
a large amount of food as well as with other 
articles Oysters, clams, and mussels are 
collected in enormous quantities in many parts 
of the world, and used as a substitute for meat , 
the shells of fresh-water mussels are manu- 
factured mto buttons Pearls of fine quality 
have also been found in many kmds of mussels, 
as w ell as m the oysters of the sea, w'hich are 
therefore the subject of a double fishery , and 
the inside of their shells provides the lovely 
“ mother of pearl ” Mussels are also of service 
as scavengers, for they devour decaying orgamc 
substances in lakes and streams 

(3) Oastropods — ^These “ stomach-footed ” 
molluscs, which form the third group, are 


typified by the snail and the w helk They have 
a distinct head, wliicli beats one or tw'o pairs of 
sense organs — the tentacles, or “ horns ” The 
two ey^es are placed on the tentacles When 
there arc two pans of tentacles, the eyes are 
placed on the liind pair The foot forms 
a creeping disk, on top of which is a tivisted 
hump, covered by the mantle, and contain- 
ing the digestive organs 
When at lest the animal is entirely covered 
by its shell, the form of which is determined by 
the hump If this is twisted or coiled, the shell 
also is tw istcd In some forms, as in the limpet, 
the shell is a simple cone Many of the gastro- 
pods, like the periwinkle, close the mouth of 
the shell on ret ring into it with a trap door, 
and c\cn the Lnd snails secrete a paitition 
across when they meet with adverse conditions 
The gastiopods arc found throughout the 
woild, and furnish more than half of the 05,000 
known species of living molluscs Some forms 
liaic lost tlieir shells more or less completely', 
and these y'ou know by another name — slugs 
(4) Ampinnettta — A fourth group, called 
Amphineura because of the doubling of their 
nerve cords, contains the chitons, which are 
molluscs with a small shell formed only on the 
upper surface and consisting of a number of 
ovei lapping plates In these species the body 
IS usually oval, and there is no distinct head 
The feet constitute the entire lower part of 
the body {See also Cockles and Mussels , 
Cuttle-fisli Oyster , Scallop , Shell , Snails and 
Slugs) 

Monaghan, Co of Eire This inland 
agricultural county of Eire hes withm the 
ancient provmce of Ulster, and the border or 
frontier customs line between Northern Ireland 
and Eire maiks the limit of its northern and 
north-western boundaries 
Monaghan covers some 500 square miles and 
supports a population, largely agncultural, of 
just over 61,000 

Lymg partly in the great central plain to 
the north w'est, the county is rugged and barren 
in the south and east Oats, potatoes, and flax 
are tlie mam crops, while cattle, sheep, pigs, 
goats, and poultry comprise its increasing 
live stock industry There are few manufac- 
tures, the chief being hnen and lace, the town 
of Camokmacross giving its name to a special 
type of lace w'hich has been manufactured there 
since 1820 Limestone, freestone, and slates, 
all lying near the surface, are cheaply quarried 
in considerable quantities 
The county town is Monaghan (population 
3,000), it boasts a magmficent modern Cathohe 
cathedral standing on a hill just outside the 
town Clones (population 2,000), besides being 
a busy market centre, has both historic and 
archaeological interest 
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The USE of MONEY in the WORLD TODAY 

Asm jtngle the coins tn our pockets we hardly realize that the invention 
** of money was one of the — - - ... .. . . 


’ most important events in history. . 
It, try to imagine a world in which money has no pi 


Ifyc 

nace. 


you doubt 


Money. Money serves several purposes m to use a standard measuring umt in terms of 
our economic life It is the yard^stick by which which each may be expressed 
we measure the values of goods and services -- - - 

It IS the medium by means of which we make 
nearly all our exchanges It also serves as a 

convenient way to 


f I 



store up purchasing 
powei for latei use 
As a measuring de- 
vice, money is almost 
indispensable in our 
economic society, with 
production organized 
as it now 18 Let us 
take a few examples 
Suppose a certain 
family has an income 
of £50 a month It 
IS spending £16 for 
rent and dividing the 
balance among food, 
clothing, light, heat, 
savings, and miscellaneous expenses At every 
turn it measures the cost of one desired 
article against another, and the cost of all 
desired articles against the total family income 
The family often considers whether it should 
move into a better house at £20 or £25 a 
month and cut down other expenses On 
one occasion it decided to spend £30 on 
furmture Many articles were desired, but most 
of all a ivireJess set and an Oriental rug A 


Bags oi Money! 


Now for an illustration of a second use of 
money Suppose I have a cart-horse which I 
no longer need I desire a horse foi ridmg I 
may search for a man uho has a hack and who 
wants a cart-horse of equal value If I find him 
an exchange may be made But it is far simpler 
to work through a medium — t e , to sell my cait 
horse for money and with the money buy a 
hack Thus I may bnng about the exchange, 
even though the man who has the hack does 
not want a cart-horse, or if the tivo are of very 
different values In other words, by having 
some common medium which eveiyone will accept, 
trading oi exchange is made easy When some 
type of article or commodity will be generally 
given in return for goods or sei vices and will be 
generally accepted as payment for goods 
and services, that t 3 q)e of article or commodity 
IS serving as money in the sense that money is a 
medium of exchange A government may declare 
that a certain commodity, oi representatives or 
tokens of it (such as penmes and halfpenmes), 
shall be taken as payment for debts A govern 
ment thus makes such money legal lender 
‘ Part Exchange ’ is Barter 
Barter, which is direct tradmg without monej , 

15 supposed to have existed in many parts of 
the world befoie money was thought of Even 
now barter has not completely disappeared, 
and the price of many new motor-cais is paid m 
part with old cars in " part exchange Such 
barter is usually preceded by an agreement as 


shopping tour showed that the Oriental rug 

would take all of the £30 But a satisfactory ^ „ 

domestic rug could be bought for £12, leaving to the money value of the things to be traded 
enough to buy a wireless set and several of the appreciate the importance of money as a 

other articles desired medium of exchange, we must recall the extent 

Such experiences illustrate the use of money to which we today carry on production by 
as a measui mg device The family is able to division of labour — specialization Omy a e 

compare the cost of shelter, a rug, a wireless, people produce completed articles Most or 

and other articles because it can express these contnbute only some part of 

costs m terms of a common denominator— that ©r service We have to exchange our . > 

IS, a money umt It can also compare its total contributions, which often , ° ^f 

wealth and its total monthly income ivith the form, for the many things 

cost of things that are desired, because aU of these goods and services are measur^^^^^^^ 

these can be expressed m a common unit That units Without monev, we cou 7 _ 


common umt'i^'for us the pound sterling so high a 

When we think of money m this way we are extoemely e t y P 

thinkingofitasa«mto/»rment ft is . s One way is to buy good 

like a foot-rule, or a yard -stick, or a pound store up oHand A ‘■econd 
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stocks of companies {see Stocks and Shares), 
or by buying life assurance, or bj” putting money 
into a savings bank A third m av is merely to 

keep the savings in the form of nionej Monej 
thus used is said to 
be serving as a “store 
of value* The dif- 
ference between this 
last wai of saving — 

“hoarding,” it is 
sometimes called — 
and other methods of 
storing up values, i<? 
that the money can 
be spent at am time 
It is a claim, so to 
speak, against the 
pioducts of the coni- 
mumty in geneial 
whereas purchases of 
securities, deposits in 
banks, and loans to 
individuals are claims 
against compames or 
persons 

Primitive races 
have tried all sorts of 
commodities as 
money Some of these 
things have had no 
inti msic value except 
fiom their use as 
money Shells, beads, 
tobacco, furs, skins, 
hatchets, salt, nee, 
tea, dates, and ivorj 
aie among the types 
of monev used b> 
primitive peoples 
Sparta used iron , 
many nations have 
used copper or brass 
The early Romans, 
as have many other 
peoples, measured 
their wealth m cattle, 
and their word for 
“ money ” was pecu- 
nta, from pecua 
(meamng “ cattle ”) 

White and purple 
“ wampum " beads, 
made of sea shells, 
were the money of 
the North Amencan 
Indians, as cownc 
shells were of the 
natives of A&ica and 
Hindustan The 
value of this shell 
mone}' w as due at 


first to its attractiveness as ornaments, but it 
was greatly increased by its usefulness as money 
Metals, it was found, make the most satis- 
factorj money Silver or gold, or both, came to 

be used for large pay- 
ments, and copper for 
smaller payments 
In modem times, ex- 
cept in China and a 
few other places 
copper has ceased to 
serve as ‘ standard 
money, ’ though it is 
w idelj’- used for 
“token” corns These 
are coins which may 
be used only for small 
payments 
Gold and silver 
have man}' advan- 
tages over most com- 
modities which have 
been used for monei 
They aie easily reoog- 
mzable, and can be 
cut or moulded oi 
hammeied mto mgots 
of convement size 
They do not detenor- 
ate with age, and 
are not easily dam- 
aged 01 worn Their 
value IS sufSciently 
high for amounts 
suitable for ordmary 
transactions to be 
bandied easily And, 
finally, they are more 
stable in value than 
are most commodi- 
ties, because the 
demand for non- 
monetary uses IS 
steady and the supply 
mexistence is so laige 
that It IS not affected 
by sadden changes 
m production, 

At first gold and 
silver passed by 
weight, as gold dust 
often does still m 
mining commumties 
Several of the com- 
mon umts of money 
were originally names 
of weights — as the 
Hebrew " shekel ” 
and the Anglo Saxon 
“ mark,” the later 
Enghsb “ pound. 



MONEY OF PRIMITIVE FOLK 
In difierent parts of the ^orld manj strange things are used as 
money Abore, for instance, are x, Moroccan coins cast in a 
mould and divisible as (5) for small change , a, fish-hook money 
from islands ofi Alaska , 3 fan ’tree "money from Malacca with 
detachable coin branches , 4 Zulu nng monev , 6, primitive 
African money m the shape of miniature weapons 
From Ike ZtrU ColUet>m 
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fK , * moneys of many different peoples 

r feXr mon4 of of mone7 used amongst peoples widely-separated m geography, time, and degree of civiliration 

a’ Soamsh oZ ’ /’ ’ 3' 6'’“ Henry VII of England , 

issued hvpZ’ ^ s rv P “ ““ » 5 , Swedish oblong money, lyth century , <i, lira 

a 1846-1878, 7, cowrie shell used in the South Sea Islands, 8, wampum, used for ornamental 

pn.n of » Indians , 9, com of the aty of Araphipohs (ancient Greek) , 10, head of Hermes, god of commerce, on a 

1 f Sybrita, a Cretan aty , ix, com of Alfred the Great , I2, Chinese cash , 13, Roman republican com, Octavian (afterwards 

Augustus) , 14, twenty-franc "Napoleon," 18 iz 

the older French “ livre,” and so on Indeed, or by putting in more alloy , thereby they 
coinage was oiiginally merely a way of certifying cheated their creditors when govermnent debts 
to the weight and fineness of an ingot of precious w ere paid, and incidentally gave all other debtois 
metal, so that payments could be made by something at the expense of their creditors 


count The earliest knoum coins were those of 
the Lydians in Asia Minor, datmg from the 
7th centuiy b c China and India may have had 
coins even earlier Even aftei coimng began, 
the corns weie often weighed, because dishonest 
people chpped or filed the coins to obtain the 
particles of gold or silvei It is to prevent such 
“ theft ” that modem gold and silver coins 
are made with raised and " milled ” edges 
In the ancient world, and also throughout 
the Middle Ages, money circulated on the basis 
of its metallic content, real or supposed Tiue, 
kmgs sometimes took advantage of their power 
and “ debased ” the currency by putting out 
new coins smaller than those issued in the past 


But in the early modern peiiod it was discovered 
that a piomxse to pay money, if there was 
general confidence in the makei of the promise, 
w ould serve most of the purposes of real money 
Goldsmiths, merchants, and money-lenders 
began to issue notes — written promises to pav 
cash on demand This a edit cunency, being m 
the form of paper, was more convenient and 
safer to handle than the gold for which it could 
be redeemed It was also less expensive to 
transport and to store Tlie issuing of such 
bank-notes became one of the important 
activities of the banking business 
Another form of ciedit money is the 
deposit The banker mciely gives a receipt tor 
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money deposited, and a’loiis his customers to 
transfer these deposits among themselves by 
instructing him to transfer amounts from one 
account to another (See Banks and Banking) 
Governments, as vrell as bankers, issue paper 
promises to pay gold or silver on demand 
Sometimes they have observed their obligations 
scrupulous!}', keeping large reserves of coin on 
hand for redeeming their notes, and never 
making the issue of new paper a method of 
paying cunent expenses without taxation Such 
governments are said to have “ sound ” money 
Other governments have made a practice of 
issmng notes without havmg the gold or silver 
to back them, and without providing for the 
redemption of the notes Such currencies fluc- 
tuate greatly in value — 


aie offered in the market for goods , in other 
w ord 8, prices of most commodities rise The rise 
in pnces increases the expenses of the govern- 
ment and an increased issue ofpaper is required 
Presently people get alarmed and try to spend 
their money more quickly than usual for fear it 
will lose more of its value This puts pnces 
still higher So the situation grows worse 
Such an over-issue of paper money is called 
inflation Sometimes in the past the inflation 
has proceeded to great lengths For example, 
after the World War a number of countnes 
passed through most amazing mflations , 
Austrian currency went to 1/70,000 of its pre- 
War gold value, while Germany’s was worth 
practically nothing Such practices result in the 


and cause great risks > 
to business men and 
losses to everyone 
Temporary issues of [ 
paper money which 
inll soon be redeemed 
out of taxes have been 
used successfully by 
many countnes But 
frequently govern- 
ments which use this 
method of financing 
find that their revenues 
never catch up with 
their expenses The 
paper begins to go 
down m value as in- 



creasing amounts of it 





NEW DESIGNS ON BRITAIN’S COINS lOT rkQ*Ot 
As soon as a new Sovereign comes to the throne the Royal Mint geU busy with preparing 
wins stamped with His Majesty s effigy The Ion er photograph shows a heap of the new, 
t ‘•“■eepennr pieces first issued in 1937 and to? we see m reverse the range 

01 the British wimge of King George VI, from half-crown to farthing The shilling 
and sixpence shown are of the special Coronation issue 


financial nun of thousands of 
people who have wealth in 
the form of money or claims to 
money 

The value of any article ex- 
pressed m terms of money is 
know n as its price The value 
of money is not stated as a 
price, since that w ould only be 
statmg the value in terms of 
itself The pnce of standard 
money, if we used the term, 
would never vary , but w hen 
its lalue goes up, the pnces of 
other things fall , and when 
it loses value other pnces nse 
As prices of different com- 
modities do not move exactly 
alike, it IS customary to 
measure the changes in the 
value of monej by takmg an 
a\ erage of the prices of a large 
number of commodities Such 
an average is called an index 
iiimher A succession of such 
a\ erages for different dates is 
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called a senes of index numbers By looking cmU i MONGOLIA 

at such a senes one can see the changes m the fubhmff piecious metai by 

value of money for that period ® S hLS'i 

n Jw ® dissatisfaction with the my f i. it is 

pre-War gold standard and still more intb the f f ‘ Sank of England 

upwards) that 

the value of money, as shown fay index nnmWs oerimn Purpose, and are covered in a 

Attempts have been made to work out a gold are leva) ^ ^®d 

system of money which would be more staW® botoi. ®'®y amount, though 

fan any of the standards used in 

Among them is the suffffeBfmn p-^p man-in-the-stieet 

i^sher, the American economist, that the ue^hf i e 2 24th8 of ^ 

of the gold dollai should be increased when composition is alloy Silver 

prices as shown by an index number are risms allov^*^p°^ consists of half pure silver and half 
and lowered when they are falling Thus t^ nan ™^de of an alloy of 

value of the dollar (at least as Xiwn bv the quantities of tm and 

Mongolia. Be 

^11 een Siberia and 

Mongolia, one of the least-known and yet one of the largest countries of the weild, has been Onfo,* Mnno-nlia 
throughout historic times the home of Vibes of nomad hunters Horses and camels are their beaste moagoua , 

of burden, and here is one of the latter being loaded up with furs recently secured by its master the Second IS wie 

great Desert of Gobi 

kept steady Others have uiged that the same (260,000 square miles) , the third is the plain 


wrm 






mi 
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kept steady Others have uiged that the same 
end should be achieved by changmg the amount 
of bank credit u hich utU be permitted to lest on 
a given amount of gold or other reserve money , 
or that interest lates should he controlled so 
as to contiol the amount of bank credit in- 
directly A system under which the value of the 
currency is controlled by these indirect methods, 
without any du ect redemption in precious metal, 
is called a managed currency A leading exponent 
in Britain of this system is Mr J M Keynes 


of eastern or Inner Mongolia, intersected by 
the Khingan Mountains Its chief nvers are 
the Hwang-ho, a great bend of which fioffs 
through the south, and tributaries of tbe 
Amur and Yenisei in the north The chief city 
18 Ulan Bator Khoto (formerly Urga) (40,000 
population), the capital of the Mongolian 
People’s Republic (Outer Mongolia) This lies 
towards the northern border, and is an empomnu 
for the caravan trade betiveen Siberia and China 
Pierce winds seem to blow for ever over the 
Gobi desert The heat of the summer sun smiting 


Probably most of the world’s financiers believe Pierce winds seem to blow for ever over tne 

that it would be best to go back to a gold basis Gobi desert The heat of the summer sun smiting 

for cunency at the earliest opportunity, al- through the dry air makes the bare rock ataosc 

though the more advanced (e g , Mr Keynes) blisteiing hot Through the same on air i 
talk of gold m this connexion as a mere fetish winter the heat of the land radiates and is / / 
The paper money m umversaJ use is a piece and temperatures may fall to-40 F 
of suitfblv engraved paper that merely tepre- In the Gobi and m the less ^^rtile parts or 
"LTa ceLSoim/of gold or silver oom^ A Inner Mongolia the Mongols hve a nomadic life 
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MONGOLIA’S SITUATION IN THE DESERT AREA OF ASIA 
This map shows the nature ot the Mongolian country — a great plateau lying about 4 000 feet abore sea-level and bordered 
on three sides by mountain ranges, with the Cobi desert towards the centre The political boundaries are also marked so 
far as they may be determined This remote Asiatic counhy has of late assumed a fresh importance in view of the fact 
that It IS now a buffer state between Soviet Russia and the Japan'se-control’ed Manchukuo 


Finding water is the Mongol’s greatest problem 
He seldom uses precious water to \i ash his body 
or his clothes , he licks his dishes clean with his 
tongue As u ater and pasture fail in one locahty, 
he must move his herds elsewhere , so he uses 
a movable dwelling, and makes his utensils of 
wood instead of breakable earthenware The 
rainfall of between 8 and 12 inches a year sup- 
ports steppe grass but agriculture is impossible 
over most of the 
country This suits 
the Mongol perfect- 
ly, for he despises a 
farmer’s life and likes 
to wander with his 
herds From their 
herds the Mongols 
get almost every- 
thing they need 
The sheep furmsh 
mutton, cheese, 
butter, sheepskin 
clothing, and wool 
for making the felt 
used to covei their 
moiable homes, or 
yurlSy and for bed 
ding Goats are 
kept, and in a few 


localities outside the Gobi the Mongols raise 
cattle Most of the cattle are traded or sold, for 

the Mongol prefers mutton Milk from mares 
and cows makes a fermented drink, koumiss 
Sheepskin is the regular garb in ivinter, cotton 
cloth in summer Both men and women like to 
dress m gay colours On festal occasions the 
women w^ear a gorgeously ornamented head-dress 
It 18 said that a Mongol’s wealth may be judged 

bv the jewels in his 
wife’s head-dress 
Furs, hides, wool, 
camel’s hair, and 
ammals are bartered 
for foreign luxuries 
like tea, flour, sugar, 
tobacco, the cotton 
cloth used for tents 
and summer cloth- 
ing, saddles, boots, 
and jewelry for the 
w omen Camels are 
used to carry loads 
and draw the high- 
wheeled carts , but 
Mongols rely mostly 
upon horses for trans- 
portation Boys 
learn to ride at four 



HOW MONGOLIAN WOMEN DO THEIR HAIR 
The iad’eii of Outer Mongolia dress tfaeir hair m huge grotesque bows 
shaped like the horns of a mountain sheep and ornamented with 
jewelled metal work Once the cmflure is " set it remains m place 
for weeks The red spots on the woman’s cheeks indicate high rank 
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Next after horses to nde, the Mongol needs 
dogs, the more savage the better, to guard his 
5 Tirt or caravan These dogs are very ferocious, 
and -ml] attack a stranger at sight 

The population, uncertainly estimated at about 
MOO, 000, consists of Mongols, Chinese, and 
Tunguses The mdustnes are almost undevel- 
oped, cattle raising and transportation being 
the chief occupations Inner Mongoha until 
1935 acknowledged Chinese suzerainty The 
Mongolian People’s Republic is nominally in- 
dependent, under a government run on Soviet 
lines The same applies to Tannu-Ttiva, a repub 
lie in the north-west corner of Outer Mongolia 
Mongols. The 
story of these slant ' 
eyed nomads, vuth their 
flat, yellow faces, is one 
of the strangest in his- 
toi^f A rude, almost 
unknown tribe or group 
of tribes, learning the 
art of war in obscure 
struggles V ith each other 
and with their Chinese 
overlords, they sudden- 
ly blazed forth m the 
13th centurj' under bril- 
liant military leaders as 
conquerors of the best 
paits of Asia and east- 
ern Europe, supplant- 
ing native dynasties in 
one great kingdom after 
another Again and 
again, when the force 
and abdity of the ong- 
inal stock seemed to be 
exhausted, fresh and 
vigorous offshoots re- 
newed the career of con- 
quest Finally, after 
making the Mongol 
name a world terror for 
several centuries, they 
have sunk back again 


MONGOLS 

apparitions out of a dim land of fable, against 
peoples who had never heard of Mongols, he 
swept over Turkistan, Persia, and the southern 
part of the Grand Duchy of Ehef m Russia 

A grandson of Jenghiz, Kufalai, who became 
toeat Khan in 1260, completed the conquest of 
China and founded the Yuen dynasty, which 
ruled there until 1368 Sovereign or overloid 
from the Black to the Yellow Sea, Kublai Khan 
was ruler over more human beings than had 
ever before owed allegiance to one man The 
first of his race to evince traits of benevolence or 
magnammity, or any inteiest m arts or culture, 
he had adventurers from as far west as Constan- 

- . , tinople and even Fenice 

among liis ministers, 
generals, governors, en 
voys, physicians, and 
astronomers It was 
during the reign of 
Kublai IChan that the 
first reports of the won- 
ders of "far Cathay” 
came to the ears of an 
astomsJied and mcredu 
lous Europe through 
the tales of the i eturned 
Venetian traveller, 
Marco Polo 
In the 14th century 
a Mongol chieftain of 
Turkistan, said to be of 
Jenghiz Khan’s blood, 
though not a direct 
descendant, once more 
erected a huge “ empire 
of desolation ” covering 
Persia, Afghanistan, 
northern India, Mesopo 
tamia, and the greater 
part of Asia hlincr 
This was Timur i Leng 

KUBLAI KHAN, A MONGOL EMPEROR w Tamerkne 
From the Black Sea to the coast of Chma spread the doma.ns the Lame), Whose 
of Kublai Khan, one of the greatest rulers of the Middle Ages was Used by tlie gTc<» 

His court, as Marco Polo witnessed, was highly civilired Elizabethan dramatist 

Pram 4 nalcif • Inlraiaclion to Climcie Paialmo ’’ Matlowe aS the bUSlS 



docile^subjectsofiealmsm which they once ruled for his tragedy ^ L conquest of 

Squat wiry horsemen, hunters, and herdsmen, as crowmng achievement 
the S Lkncr Mongols roved over the cold Asia Minor from the Turkish Empire tb o«g 

fighting machine, turned it ^ t again^ the retamed a one of 

neigbbourmg Tartar tribes, which he amal- About a tiunare > jjje and 

mglta.™ of Ibe Mogul (Mongol) o«pn. of « 
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MONGOLS 


MONGOOSE 


Akbar, Babar’s grandson, nho ruled India 
from 1656 to 1605, shoved a gemus for rule as 
veil ns conquest , more, be vas a robust and 
broad-minded statesman vho attempted to 
create a united India out of its unhapp}' jumble 
of V irring races and religions He vas not 
mcreh one of the greatest of Indian rulers, 
but “ one of the hinges of history ” In his 
reign England first entered into relations vath 
India, and he vas “ the Great Mogul ” to vhom 
Quccn^ Elizabeth sent a letter None of 
Akbai’s descendant'! came up to Ins stature or 
had hib Mston, though his grandson Auiungyebe 
ixtcndcd the limit'! of the Mogul Empire But 
that pover vas intern ill\ decaxing at 
Auningrcbe’s death, in 1707, and undci his 
fi cble descendants in the ISth ccntiir\ it fell 
into the hands of Englioh rulers (.See India) 


The Mongols of the present daj' are 
one of the chief branches of Asiatic 
peoples They are divided into the 
East Mongols, hving in Mongolia and 
Tibet , West Mongols or Kalmucks 
living in Mongoha and Siberia , and 
Bunats, hvmg around Lake Baikal, 
Sibena They are still tent dwellers 
and nomadic herdsmen Most of 
them are Lamaistic Buddhists , a 
few are Mahomedans , and the 
Buiiats still hold to their ancient 
form of spirit worship, Shamamsm 

Mongoose. Thoughyoumay 
never see a hve mongoose, jou vill 
knov all about this ammal from the 
account of Rikki-tikki-tavi in Bud- 
yard Kiphng s “ Jungle Book ” 

‘ Rikki-tikki,” you will remember, 
spent his time in killing snakes , 
and this, indeed, is the chief business 
of the mongoose in all parts of the 
vorld These small ammals belong 
to a family vhich is akin to the 
weasels, and there are a number of 
genera and many species, mostly 
in Africa and Asia In Eg 3 'pt, vhere 
it 18 called ichneumon, it vas held 
sacred by the ancient inliabitants, 
probably because of its usefulness m 
kilhng poisonous serpents 
The Indian mongoose {Herpesles 
immgo) is a quick slender ammal, 
about 16 inches long In spite of 
its fierce disposition it is easily tamed, 
and it IS of real value as a killer 
of snakes When introduced into 
the British island of Jamaica in the 
West Indies, the mongoose multiplied 
so rapidly as to become a serious 
pest, killing game, poultry, and other 
birds, as veil as snakes and rats 



MONGOOSE LIKES HIS DAILY EGg'* 
Aj*hough rt IS ehicHy is the en«my of smies th-t the 
mongoose is fa-noiw he is rciliy hippier when he has an egg 
to eat, this being his normil food The plural of mongoose 
IS • mongooses ’ the Tamil name being i lanji s 



MONGOL RULER OF INDIA 
Greatest of all the “ great Moguls, Albar was the first Indian ruler with 
whom the English had dealings He ruled from 1556 to 1605, doing 
much to unite India into one great empire He is here seen seated in state 
on his imperial throne, giving audience to a traveller 

Crotrn corvrinht 1 lefona I 
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WHO’S WHO in MONKEY-LAND 

funny are the monkeys tn thetr looks and ways that there ts dlwav. 
a btg ground the tnonkp.house m the Zoo, In this chapter L 
make the acquaintance of many members of the playful tribe 


Monkey; Can you think of anything that 
iviJj collect a crowd of childien so quickly, 
or keep them happy so long, as a street musician 

n'lth a monkey ? The 
music may be dread- 
ful, but the monkey 
IS veiy funny His 
tiny irrinkled face is so 
comical It looks like 
that of a wise little old 
man who has seen a 
gieat deal of trouble 
Like a good clomi m a 
circus, amonkey doesn’t 
have to do anything 
to make people laugh — 
except just ieamonkey 
He IS so wonderfully 
agile, quick, and clever 
He mimics everything 
people do He “ makes faces,” and he danc^ 
to music , he luns up a telegraph pole, a tree, 
or a porch pillar, and he swings from bars like a 



The proboscis monkey 
Photo Camhitr Bolton 


Many people include the big apes-tfae 
goriUas, chimpanzees, orang-utans— under the 
name monkey” But this is incorrect These 
higher forms are apes, and there is a greater 
difference between the lowest apes and the 
monkeys than between the apes and Man 
{See Ape) 

would not suspect that the word 
monkej ” comes from moma, a contraction of 
‘ Madonna,” which is Italian for " my lady,’ 
though this IS one of various suggested deiiva 
tions The name u as given to low er forms of the 
order Primates (Man-like animals) perhaps be 
cause of their fancied resemblance to old ii omen 
Monkeys inhabit the i^arm regions of both 
hemispheies They are found in Chma, Japan, 
India, and southern Asia, including also the 
Malay islands, and in all parts of Africa except 
the deserts In Europe they are found only at 
Gibraltar The Neu World monkeys are found 
in the tropical regions of Central and South 
America, east of the Andes Mountains 
A monkey in captivity is happier in a cage 


trapeze peiformei He picks up penmes, stuffs uith a number of other monkeys “The more 


them into the pocket of his absurd red jacket, 
and pulls off his cap for thanks 
It seems a pity that a monkey can only chatter 
or scream or scold, for he tiies ever so hard to 
talk So mischievous he is, too ’ If he sees 
a chance he will snatch a little girl’s doll or a 
woman’s hat and tear it to pieces He knows 
veiy veil that such behaviour is naughty, for 
he scrambles out of reach of punishment, and 
chuckles vath glee over the trick It’s easy 
to forgive the httle rascal, for the next instant 
he does something engaging He cuddles his 
baby, or cracks a peanut like a squirrel, turns 
a hand-spring for you, or slyly pulls another 
monkey’s tail But just what is a monkey * 


the merrier ” is the rule m monkey-land and 
neaily every kind of monkey lives in a milage 
m the trees, when he is at home There is a 
xvise old male for a chief He and the older 
males keep trespassers away from a chosen 
feedmg-place, and he leads Jus followers to a 
new home when they move Early in the morn 
ing and late in the evening seem to be play 
time in monkey toivn All the monkeys leap and 
suing and chase one another thiougb the trees, 
and chatter like boys playing in a wood 
Monkeys Jove the dense forests of very hot 
countries In the beautiful tropical forests 
along the liver Amazon m South America, thei 
make their homes in boughs in the trees They 
hve in thousands on the tropical islands, 


AJttough the worf monkey ” probaUy 
conjures up for you a picture of a small, hare rfder ooimtnes 

agile individual with a long tad, these animals 
are actually among the most various of 


aU 


various 

creatures Some monkeys are as small as 
squirrels and others are as large as cooker 
spaniels There are monkeys with long curly 
tails, with straight tails, bushy tails, stubby tads, 
or no tails at all Some have very hairy, 
and otheis nearly naked, faces There are do^ 
faced and purple-faced monkeys , monkeys with 
white cheeks, with turned-up noses, with 
tufted ears, with whiskers, mufflers, and bonnets 
Most of them are black, grey, or some ^ade 
of brown, from silver-fawn to seal But there 
are dandies with green coats and orange vests 
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found in colder countries 

Monkeys Have Four Hands 
No mattei how much monkeys may diffei 
in other things, they are all ahke in having fow* 
hands The bear, the lion, the elephant, the 
doe— neaily all the ammals you can think 
have four /eei Girls and boys have U\ o hand 
and two feet A foot has a long sole and shon 
toes, usually, and the toes cannot f^sp ««« 
hold things A hand has a nearly squ 
palm, fingers much longer than toes, and 
thumb In the best kind of hand the 
have three joints each, and can all be broag 
together, and even closed mto a fist 
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MONKEYS ‘FOLLOW MY LEADER' 

These monkev* in an Airencan Zoo found a cable stre ched 
beti^een two tree and one bold adventurer having shown the 
waj they all followed him along it Up to »he top he went, 
turned, came down again — and they all came tumbl ng after' 

37 ’ 


All foul of a monkey’s feet are really hands, 
with grasping fingers and more or less perfect 
thumbs That is why a monkey is so clumsy 
on the ground Usually he walks on the outside 
edges of the palms of his hands, with fingers 
and thumbs curled in This gives him a funny 
bow-legged look But just watch him on a 
tree or a perch, or chngmg to the wires of his 
cage He is as much at home in a tree as a 
bud or a squirrel 

The monkeys of the Old and New World have 
been separated for so long that they now have 
several very distinct features Thus, if you 
give an Old World monkey nuts, he will stow 
them away in cheek pouches like a squnrel 
He can put a surpiismg number aw ay, for those 
pouches stretch and stretch like httle rubbei 
balloons He has a flat nose mth the nostrils 
close together And w hen he goes up to a percli 
to eat his nuts he does not use his tail in 
climbing or for holding on 

Monkeys of South America 

A South American monkey’s nostrils are far 
apart He has no cheek pouches, but heaps 
as many nuts as he can carry in his two front 
arms, as you carry oranges But he can keep 
other monkeys from ta^ng his nuts when he 
chmbs, for he uses his long curly-tipped tail as 
a fifth hand 

With fite hands for graspmg, the South 
Amencan monkey is a wonderful trapeze pei- 
former The tree squirrel chmbs faster, the 
flying-squirrel leaps farthei, the bat chngs 
better with his inng-hooks , but no othei 
animal can chmb, leap, and swing across a wide 
forest, 40 feet from the ground, as the South 
American monkeys can Thej’’ do not leave the 
trees except in case of necessity, and they drink 
while chngmg to a bough which overhangs the 
water They feed on leaves, fruits, insects, 
eggs, young birds, and honey The Amencan 
monkeys seldom damage Man’s property, but, 
they are hunted for their flesh and fur 

The South American monkey that you may 
see with the organ-grinder is a small rusty- 
faroivn animal, about as big as a toy terrier He 
has a curved hair-covered tail, good thumbs, 
a rather pleasant w histhng chatter, and a care- 
worn, anxious face, as if he expected nothing m 
bfe but bad news He is bnght and obedient, 
so he soon learns his tricks and performs them 
willingly He hkes to ride on a dog’s back, on 
his master's shoulder, or on the organ Anothei 
favounte of the organ grinder’s is the Capuchin 
monkey You may know him by the waj the 
hair grows round his face, like a hood or cowl 

Unlike the other South American monkeys, 
the marmoset, the smallest and prettiest of them 
all, cannot use his tail in climbing He is only 
8 inches long, w ith a furry body and a foot- 
long bush} tail that he carries like a plume 
?7 



monkey 

If it \^asn’t for his almost human little face and 
nands, and his wmg-hke tufted ears you might 
think him a squirrel “ 

There is a squiriel monkey from South 
America only a little larger than his nut- 
cracking namesake He has a grey face and a 

^these squirrel monkeys huddle togetlier in that are of httle use to Imn, and^he is not L 

’■v ' r'vs ■ -'=53S^^,'=-«£SC^ many other 

' _ monkeys A mother 


Anothei South American monkey is the 
saki He has a ruddy back, and an almost 
human habit of cupping a hand and scoopmg 
up ’ssater when he wants to drink He is so 
delicate that he seldom hves long in captivity 
*50 you may never see him 
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j spider monker likes 
to sit down and 

— cuddle her baby 
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FEEDING THE SACRED MONKEYS OF AN INDIAN TBMPlF'' 
Onp 0] the attendants oi this hill temple in Jaipur, India, is feeding the sacred monlcers, lebich 
come down for their daily ration from the hillside above Ko one would dare to harm these 
little creatures, for they are under the protection of the god who 's worshipped at the shnne 
In the dim past, monkeys were regarded as objects of worship themselves 


So many of the 
Old World monkeys 
have only httle stubs 
and lumps of thumbs 
that scientists class 
them in one family 
of “ cut-off-thumb ” 
monkeys If you 
see a monkey with a 
very fine, long-haned 
silky coat, particu. 
larly if he has cheek 
pouches and makes 
no use of his tail, 
look for shrunken 
little thumbs His 
coat makes pretty 
monkey-skin collars 
and muffs One 
monkey of themoun 
tains of Abyssinia 
where it is cold, 
looks as if he were 
V earing fiirshimself 
He has a frmge of 
white down on either 


the thickest tree they can find, and put their 
tails around one another’s necks for company 
and comfort 

These marmosets and squurel monkeys have 
some of the noisiest neighbours— the "horil- 
ing ” monkeys They have a larynx or voice 
bos with six pookets, which reflect the voice and 


side of his jet-black velvet body, a white tippet 
under his chin, a white edge to his cap, and a 
white tip to bis tail Another monkey of the 
hot west coast of Afiica wears the hair on top 
of his head in a crest, with a parting on each 
side, he also has whiskers under his chin 
The Afncan guenon is a small graceful 
creature with fine hands, long thumbs and ta , 



and echo with their howls They travel all the 
time through the high branches of the trees, 
the males leading and the mother monkeys 
following, each ivitb one or two babies chnging 
to her neck with fingeis and tails They smng 
by their tails and catch the next limb with a 
hand The brown howler is bad enough, but 
the red houler makes even more hideous ones 


monkey, doing much damage by raiding 
fields, most of the crop being spoiled by 
attempts to select the choicest ears 
Among the bnghtly-coloured monkej^ there 
are a red- and a purple-faced 

Diana monkey, uitb ®' beard 

fikn a new moon on the forehead, a whit 

a monkey intb a blue 


hfce a new moon 
and neck scarf 


and 
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STRANGE MEMBERS OF THE MONKEY TRIBE 
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l^ese four pjctures give you some idea or the great variety of form 
and appearance wh ch is shovm by the monkeys Top left is Hu^ 
bo dt s wooUy monkey, whose tail is evidently very useful Nertto 
«catare®*^,^'ttrirfrh 7 * '’"'‘I a most unprepossessing ?tUe 

pleasant-looking individual which also has white whiskers lad 
finally, bottom nght, we have the extraordinary white-headed sakt 
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Another mischievous monkey is the 
liaibdiyape or magot, who lives m 
north-western Alnca and Gibraltar 
as big as a lemer He 
and all his relations mil go to a fine 
garden and set sentinels in trees and 
on rocks to watch, while the others 
eat and destroy the melons, figs, 
grapes, oranges, and almonds An 
alarm sends them flying 

The street strolleisof India, Japan, 
and northern Africa lead about the 
macaque (ma-kahk ) or “bonnet” mon- 
keys They are sturdily built, with 
short tails, and their hair grows in a 
frill round the face Some of these 
monkeys love crabs so much that thej' 
have learned to swim and dive for this 
favouiite food The pigtailed bon- 
net monkey of the East India islands 
IS used on plantations to climb up 
the tall palms and pick coconuts 
In the East Indian island of Borneo 
18 found the long-nosed or proboscis 
monkey, a slender species mth tlie 
nose ol the adult male long and beak 
like His nose is not only movable 
m all directions, but it can be 


IS HE THE MOST HIDEOUS OF ANIMALS ? 

Fsw creatures m the whole world of mammals are so ugly as the mandrill, 
which IS the largest and most powerful of all the baboons Itie colour of its 
nose and eyebrows is brilliant red, while Uie curious cheeks are bright blue 

ff S itcmdffe 

moustache above yellow whiskers — he is caUed 
the “ moustache ” monkey The green mon- 
key, whose home is in the region of the Nile, 
is quite a dandy He is dressed in dark green 
and black, set oflT with dull orange whiskers, 
throat band, breast-plate and tail tip 
The Hanuraan monkey of the East Indies 
is a bttle spider-legged animal 3 or 4 feet long, 
with Cl earn -coloured fur and black hands and 
face In his native land he is sacred to Hanu- 
man, the monkey god, and so he is never 
interfered wnth He goes in tioops into the 

villages, helping himself to gram, fruits, and on plantations they often work great havoc 
nuts in shops and bouses Stones are told of The Repulsive Mandrill 

whole tribes of the Hanuman monkeys swarm- About a dozen different kinds of baboons are 
mg into dimng-rooms and eating w'eddmg known, of which the mandnll is the kirgest ana 
feasts In some Hindu communities these fiercest This brute, said to be the most hiaeoii 
monkeys Uve in the top storeys of the homes of of all animals, is larger than a mastifi , it la 

the natives If one native bears another a short legs, a heavy body, immense canine C i 

grudge, he places nee or corn on the enemy’s and a stump of a tad Lj ,an°t 

Lf during the rainy season When the mon- It especially remarkable 


can 

retracted or protruded at will The 
fur IS red, thick, and soft, and about 
the neck it is nearly a foot long, form- 
ing a heavy collar 
The baboons or dog-beaded mon 
kej's are among the ugliest and most 
repulsive members of the monkey 
tribe In size and habits they come 
between the irue apes and the tree-dwelling 
monkeys They are made especially hideous by 
large bare spots, often brilliantly coloured, on 
their hind quarters Their long blunt muzzles, 
with nostrils at the extreme end, and the great 
canine teeth give their faces a dog-hke appear 
ance They run swiftly on all fours and climb 
trees with difficulty They hunt in great droves, 

and, led by their old males and guarded by 
sentinels often defend themselves against other 
wild beasts Their food is chiefly insects, small 
ammaJs, vegetables, and fruits In their raids 


S. tsar Jp L flesrf the roof to eeoare to and body 

rsorHnlfis which havc fallen mto the crevices, while the central line 


particles which have 
so that the house is opened to the ram 
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The po-vrerful hamadryad (ham a-dri'-erd) 
baboon of Arabia and north-eastern Africa was 
worshipped by the ancient Egyptians, and its 
solemn appearance gained it credit for great 
wisdom It IS remarkable for the shaggy coat 
of greyish-green hair that covers its head and 
shoulders, and the darning red of its callous spots 
Amaring stories are told of the intelligence of 
the chacma baboon of South Afiica, which is 
nearly as large as the mandrill, but is much more 


gentle in early life In several instances chacma 
baboons are said to have been trained to act as 
shepherds driving their woolly charge» to and 
from pasture and protecting them with pission- 
ate devotion , in defence of their young or their 
females they do not hesitate to attack leopards, 
pythons, and even men Their span of life is 
thought to be nearly equal to that of human 
beings Finally, there are the European 
baboons, of which a few remain at Gibraltar 


The Three Wise Monkeys of Japan 



'T'H.EbE aie the thiee wise little Japanese 
monke3's, w ho ‘ see no evil, hear no evil, 
speak no evil ” They are carved in an open 
grille panel above the door of the royal stable in 
the group of temples at Ntliko, Japan Their 
names are Mizaru, “ see no evil ” (at the right 
of the panel), ICikazaru, ‘ bear no evil,” and 
Iw'azaru, " speak no evil ” The intricate wood 
carving, delicately coloured in shades of green, 
pink, peach, and brown, is the work of Hidan 
Jingoro (1594r-1652), the great left-handed 
{“ hidari ” in Japanese) artist who did many of 
the finest carvings at Nikko 


The Three Mystic Monkeys, known in Japan 
as the Sambiki saru, represent Buddhist teach- 
ings on the three principal temptations The 
idea is very old, for the three monkeys are repre- 
sented in ancient Japanese otatues showing 
Hindu influence , they appear on the head-diess 
of one of the ancient deities The Sambiki-baru 
are associated with the long-nosed Shinto god, 
Saruta Bbko, and they are the attendants ol the 
Buddhist Koshin, god of the roads, who is 
generallj' depicted in Japanese art as a monkey- 
headed man 

The stable at Nikko houses the sacred w lute 
horse, kept for the use of the gods in the temple 
of the great shogun lye 3'asu It has long been 
the custom in Japan to keep a monkey m the 
imperial stable to entertain the horses Horse 
and monkey are associated, moreover, in 
Japanese m3dihology They represent human 
feeling and human thought, espiessed in the old 
proverb, “ The heart is like the monkey, while 
the head is like the horse ” 


Some Adventures of Howler the Monkey 


' VJ^OULDN’T it be fun,” said Peter one day, 
” to be a wild animal and still know as 


much as we do now ^ Just think, I could be 
Kmg of the Jungle, and the hons and the tigers 
and the elephants would all have to do exactly 
as I told them ” 

Uncle John looked down at his nephew and 
smiled It w'as an afternoon m early autumn, 
and they w ere both sitting on a log under a big 
oak tree 

“ I heard of a case very much like that once,” 
Slid Uncle John “ In fact, you might say it 
amounted to the same thmg Only it wasn’t 
about a little boy It was about a young 
monkey If you’ll wait while I hght my pipe 
I’ll tell you the story ” 

Peter settled himself more comfortably and 
waited patiently 

“ The story begins in a circus,” said Uncle 
John thoughtfully “ And as I remember it the 
monkey s real name was Alouata Belzebul At 
least, that’s what he was called by the old man 


with the big round glasses who had caught 
in the forests of Brazil But mostly he was , 
called Howler ” 

“That’s a funny name,” said 
Peter 

“ All the same, it fitted him very 
well,” said Uncle J ohn “ And the 
people in the circus — the clowns, 
and the beautiful lady who rode the 
white horse, and the man who lifted 
the big weights, and the 
acrobats— they didn’t 
think it was so funny, 
for Howler used to sit 
up at nights and howl 
And when a howler 
monkey 
howls, no 
one can 
sleep for 
a mi le 
around ' 
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over the rail and escaped 

‘Well, anjway, cro^^ds of people u&ed to 
stand in front of Howler’s cage and laugh at 
hi8 tricks, for he had learned lots of clever 
things And Howler used to hang by his long 
tail from a bar and think what a wonderful 
fellow he must be 

“ But finally the circus people couldn’t stand 
Howler’s houling any longei, and he was sold 
to a ship’s captain who admired his wonderful 
skill in tying knots ‘ He’s a born sailor,’ said 
the captain ‘ I’ll take him to sea ’ 

“I won’t stop to tell }Ou the adventures 
Howler had on board ship But he got to 
thinking more and more highly of himself, and 
one evening when the ship was anchored m the 
harbour of Para in Brazil, Howler ]ust skipped 
over the rail and escaped In one way and 
another he managed to travel up the banks of 
the Amazon until he reached the big dark 
lorests where the trees and vines are so thick 
the sunlight hardly ever reaches the ground 
“ One mght Howler had cuddled down m a 
forked branch to sleep, and the big dark forest 


was as quiet as a church Suddenly towards 
mormng he was wakened by the most ternble 
noise he had ever heard It sounded as if all 
the wild beasts of the whole jungle were roanng 
and screaming in frightful rage Howler 
trembled like a leaf, when the noise stopped 
suddenly and two dark figures laid hold of him 
roughly and dragged him to the top of the tree 
“ The sun was just risir^, and Howler saw 
that he was in the centre of a circle of monkeys 
very much like himself Leamng back on a 
branch in the middle was an old grey-haired 
monkey who looked at Howler severely 
“ ‘ Who are you * ’ he asked 
“ ‘ I’m Howler from the circus,’ replied the 
newcomer ‘ The man who stood in front of 
my tent used to tell people I was the most won- 
derful monkey in the W’orld I can tie knots 
And I’m something of an acrobat ’ And Howler 
threw out his chest a little 
“ ‘ I don’t know what you’re talking about,’ 
said the old monkey, stroking his beard m a 
bored way ‘But you say your name is 
Howler Let’s hear you howl ’ 

“ Howler drew a long breath and let out a 
howl louder than any he had ever let out m his 
life before, but the old monkey laughed at him 
‘ That’s just a w'hisper,’ he said ‘ Why don’t 
you howl hke this ^ ’ And then the old monkey 
opened his mouth and roared so loud that 
Howler nearly fell out of the tree 
“ ' Can you travel through the trees like the 
wind * ’ was the next question 
“ ‘ I told you I was an acrobat,’ replied 
Howler 

‘“Then follow me,’ the old monkey said, 
and, swingmg suddenly dowm by his tail, he 
threw himself across an open space to a branch 
ten feet away Howler tried to do the same 
thing, but fefi short and crashed to the ground 
with a tremendous thump All the other 
monkeys laughed long and loud When poor 
bruised Howler climbed back into the tree, he 
was told to fall in line with the mothers ana 
children and the whole tribe started through 
the forest, the grey -haired one leading the way 
“ The next day his pride came back a Iittie 
He decided be would show them all what iie 
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could do Pretty soon he sais a herd of animals 
rooting around a tree They looked just like 
the pigs he used to nde in the circus He 
dropped dou n quickly and jumped on the back 
of the nearest one There was a tremendous 
rushing and snorting and squeahng and gnashmg 
of teeth, and Howler felt as if a humcane had 
struck him He thought his last hour had come, 

when suddenly he was pulled upward and 
landed on a branch with a jolt that nearly shook 
lus teeth loose The old grey monkey was 
holding him tight, while the beasts below reared 
up and tried to reach him 
“ ‘ Don’t you ever do that again i ’ roared 
the old monkey, shaking a finger in his face 
‘Where were you brought up * Didn’t your 
mother ever tell vou that the peccary is more 
dangerous to monkey folk than the jaguar or 
the alligator ? ’ 

“ ‘ I never had a mother,’ said Howler 
meekly, ‘ and I used to ride pigs in the circus ’ 

“ The story of this blunder made all the 
monkeys for miles around laugh more than ever, 
and the little ones used to say ‘ Hallo, Howler ' 
Have you been ridmg a wild pig this mormng * ’ 
It drove him almost mad Everything he’d 
learned in the circus seemed to turn out WTong 
m the big forest When he pulled the tail of a 
sleeping jaguar, just as he used to pull the tails 
of the lions and tigers through the bars of their 
circus cages, he was only saved from certain 
death by a mad dash up a tall thin tree The 
rest of the monkeys used to say ‘ Oh, that’s 
just another of Howler’s foolish tncks ’ 

” One night after the monkeys had fimshed 
their midmght song, and were starting for bed, 
It was found that Howler bad tied the tails oi 
all the singers together, two and two, and the 
knots were so tight that it took half the mght 
to get them undone For this. Howler w'as 
chased out of the tnbe entirely and had to 
hvo by himself But he used to creep aiound 
and hsten to their talk, for he felt lonely One 
evemng he noticed all the monkeys looking very 
sad They were gathered in small groups, 
whispering to one another and lookmg around 
as if they were in some deadly fear At last 
he managed to overhear what it was all about 
Howler Ties Up the Snake 
“ It seems that there was a big snake — an 
anaconda — ^that had been kiUing and eatmg 
monkeys from that tnbe for many generations 
He lived on a great tiee near the water, and 
every month, dunng the new moon, five monkeys, 
would disappear, and all the tribe knew they 
had been sw allowed by this hornble snake And 
now the new moon was almost due 
"Howler said nothing, but for two days he 
disappeared The third day when all the 
monkevs had gathered together trembbng and 
silent How ler suddenly appeared among them 


" ‘ Come with me,’ he said to the old monkey 
There was something about Howler’s manner 
that made the tribe listen They followed, 
and saw that he was leading the way to the snake 
tree by the river They wanted to turn back, 
but Howler called them and they followed in 
spite of their fear 

“ ^Vhen they reached the terrible tree and 
looked down through the branches, they saw 
the strangest thmg they bad ever seen Ibe big 



snake was there, lying on bis usual branch, 
but he was absolutely helpless For winding 
around him and the branch was a long tough 
vine Round and round it went, and at the end 
it w as tied in a big strong knot, the kmd that 
Howler had seen sailors use in making ships 
fast to the wharf 

“ Then Howler told how he had found the 
snake just before he woke up from his long 
food-sleep and had fastened him so that he could 
never escape The temble danger w as over, the 
tnbe could be happy again, and Howler was a 
hero The old chief called Howler to his side, 
and made him his adopted son And w hen the 
old monkey died. Howler became the chief and 
ruled wiselv for manj' years ’* 

“ I wish I had been in his place,’’ said Peter 
" Yes,” replied Uncle John " Howler came 
out all right m the end But still his story 
shows that even if you suddenlj became a wild 
animal and knew as much as you do no i, jou 
might have to learn one or two things more 
before you could be King of the Jungle ” 
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MONASTIC LIFE: PAST & PRESENT 

Jn their devotion to religion men throughout the ages have cut themselves 
frotn the world, living either as solitary hermits or in disctphned 
communities. How the monastic system grew up is described here. 

The word 83018 , and about the year 360 St 


Monks AND Monasticism 
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meant a solitaiv, or one who hves alone, but m 
in course of time it came 
11 j to mean a member of 
* ■ a religious commumty 
Similarly the word 
“ monastery ” meant 
a cell or hut, and then 
came to mean a com- 
munity of men de- 
voted to the service 



Monk m the Scriptorium 

Thebais, numbers of solitaries or “hermits 
(from the Greek eremites, “a dweller in the 
desert") The most celebrated of these was 
Paul of Thebes, who hved towards the middle of 
the 3rd century These hermits were remarkable 
for thew self-denying or “ ascetic " mode of life 

The first monastic organization dates from the 
year 306, when St Anthony established a mon- 
astery opposite the Fa 3 mm, 
on the Nile This, however, 
was not a monastery in the 
strict sense, as the brethren 
hved in separate huts, and, 
though under St Anthony’s 
direction, they lived a life 
which was largely suggested 
by individual fancy The first 
community of monks living 
under a common roof was 
estabhshed by Pachomius in 
AD 340, at Tabennisi, an 
island of the Nile He compiled 
the first monastic rule The 
difference between the monks 
of St Anthony and those of 
Pachomius was chiefly this, 
that the former spent all their 
time in the reading of the 
Scriptures, m prayer and works 
of mortification , while the 
latter led an active life in 
which rehgious exercises and 
the reading of the Scriptuies 
alternated with daily labour 
in tth© fields 

Prom Egypt “Lf "3 
spread into Asia Mmor and 


Caesarea, in Pontus He is regarded as the 
founder of Eastern monasticism, of which the 
famous monastery at Mount Athos is the modem 
representative St Basil laid down the prmciple 
that the monk must not live for himself alone, 
but must do good to his fellow-man In ordei 
to give his monks an opportunity to put this into 
effect, he established hospitals, hospices and 
orphanages near the monasteries under his care 
He also provided schools for the education of 
of God and obeying boys, not necessarily with a view to their becom 
a fixed rule mg monks He discouraged excessive asceticism, 

In the early days of and taught that work is of greater value in the 
Christiamty there lived monastic life than self-imposed mortifications or 
in the great Egyptian punishments Accordingly, the time of the 

monks was divided between prayer, good works, 

and the reading of the Scriptures 
Monasticism was imported into Italy directly 
from Egypt at an early date, and monasteries of 
men and women soon became numerous through 
out the Itahan pemnsula, especially in the neigh- 
bourhood of Rome Thence it spi ead into Gaul, 
where St Martin of Tours founded the mon- 
astery of Liguge, near Poitiers, in 360 Even 
. ^ more celebiated than Liguge 


W*' A 

desert, called the 



A CLUNIAC MONK 


was the monastery of Lerins, 
which gave to the Church of 
Gaul some of its famous bishops 
and saints St Patrick, the 
Apostle of Ireland, was trained 
there There is httle knoun 
of Spamsh monasticism befoie 
the close of the 5th century , 
but there were many great 
monasteiies m Wales and 
Ireland Undoubtedly the chiei 

glory of Celtic monastici^ 
was its missionary uoik, the 
results of which are to befouno 
all over north-western Europe 
The greatest name m tlie 
history of w'estern monasticism 

IS that of St Benedic of 
Nursia, who was born about 
the year 480 His ‘ 
forth the details of Jfe ^ 
astic life m a irev that had 
never been done b«ete 
Aooord.ngloStB*?'f“ 


,1 nw,.c disuplinm 

where it originated o 
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CISTERCIAN MONKS AT WORK AS FARMERS 


History records that many monasteries have been retreats lor the lazy and mcotrpetent, but these were the exception. The 
founders of the chief monastic orders were all convinced that idleness is a great source of evi), and have laid down rules 
which would entail that the monks in their establishments should be always busy — m church or study, in tending the poor 

and sick, or (as seen here) tillmg the monastery grounds 


religious life as conceived by St Benedict is 
therefore essentially social, where prayer alter- 
nated with the dady tasks and social duties 
The influence of Benedictine monasticism was 
evidenced in many ways during the Middle Ages 
— ^in the conversion of the barbanans and the 
civilization of Europe, m the development of 
agnculture, m the cultivation of learmng and 
the teaching of crafts and trades, such as paint- 
ing, vood-camng, v orking m metals, carpentry, 
weaving, tailoring, the tanmng of leather, and 
clock making Enghsh Benedictines were the 
greatest clock-makers of the 14th century, and 
one of the most wonderful clocks ever devised 
uas the work of Peter Lightfoot, a Benedictine 
of Glastonbury This clock is now in the South 
Kensington Museum m London, 

Nearly all the great orders of the Middle Ages 
w ere founded on the Benedictine plan The mosc 
notable of these were the Carthusians, so called 
from the Grande Qiartreuse near Grenoble, in 
France, founded bj' St Bruno in 1086 , the 
Cistercians, or “ White Monks," founded by St 
Robert at Molesme in 109$ (no\s knoun best as 
Trappists) , and the Praemonstratensians, or 
" White Canons," named from Premontre, in 
France, founded by St Norbert in 1120 The 
Benedictines uete formerly known as the 
“ Black Monks," from the colour of their habit 


These monastenes were all self-contained com- 
mumties, with the abbey church as the centre 
In all monastic churches the plan was governed 
by certain common necessities (1 ) A choir had 
to be provided for the chanting of the “ canon- 
ical hours ” by the monks The canomcal hours 
are fixed forms of prayer which Cathohe pnests 
are bound to recite dady, viz , matins, lauds, 
prime, tierce, sext, none, vespers, and compline 
(2) A sufficient number of altars was necessary, 
so that the priests of the monastery might be 
able to celebrate Mass at fixed honrs (3) Ar- 
rangements had to be made for processions, 
which were held every Sunday 

Cloister and Refectory 
Next m importance to the church was the 
cloister, which was an enclosed space surround- 
mg all four sides of a rectangular court know n 
as the " garth ” Here the older monks laboured 
at appointed duties, such as the copying of 
manusenpts and writing , here, too, the younger 
members of the eommumtj’ toiled at their 
studies under the direction of teachers Then 
came the refectory, or, as it is called, the 
“ fratry " or common imng-hall, w hich was 
always some distance from the church Close to 
the refectory was the kitchen The dormiton 
was usually near the cloister In early tunes it 
was simply an open apartment without screens 




MONKS 

Later, partitions weie introduced andearh w MONMOUTH 

monk had a small room as bedroom and st^ u f ” 

A most important feature of every monSS^ L *^^°"?** 

was the infirmary or house for the LrS Se "^^eilam,” 

aged It was placed near Se dormftmv and “ Secular "“clergy 

close to the garden, or “herbarium” wbmp no p bound by the rou of poierky 

herbs used in compounding medicines were culti 

rated The care ?Hhe SwanapSrS: S .Sf rff 

joined upon the superior of everv monasfc^ W nU solitude aie the essential 

the Beeli.ot.ne7aTr A S hortf. I *f 1 

r5r£SrH“^= 

h£ra£4:p.e="s^ 

noTEmro N a free school foi » people for their subsistence , hence the term 

poor boys Neai the cloistertheiewaa a common- mendicant (from the Latin mcndicare “ to be« ’’) 
room or > calefactory (warming place), where was formerly applied to them The chief orders 
the moi^s might resort in mnter to warm them- of friars are the Dominicans (“ Black Briars”), 

? common fire which waa hghted on the Branoiscans ( ‘GreyFnavs "), the Carmelites 
the Feast of M Saints. November 1, and kept ( ‘ TITute Friais ”), and the Augustinians 
burning daily tiUEastei Women Who Have • Talten Vows ' 

Manuscripts and copied books were carefuUy In the early Middle Ages theie were established 

prese^ed in bekem or cupboards m the church' many commumties of nuns m Fiance, Rah, 


or m the cloister By the 15th eentmy, however, 
hbraries as ue know them were common, many 
of them very large and splendidly arranged, with 
“ cubicles ” or small writing rooms In ad^tion 
to the foregoing parts of the monastery there 
were numerous buildings set apart for various 
kinds of work, such as carpentei -shops, book 
bmdenes, forges, mills, bake-houses and barns 
All of these were under the supei vision of a 

chamberlain, or procurator Auey aevote wieu* uves lo prajer anu guu' 

All the inmates of a monastery w eie under the worics, succouring the pool and nursing tiic sick 
government of an abbot, whose authority was Monmouthshire. AJongthelVjemllm 
supreme Next came the prior , and then his ^ud betw een the Wye and the Usk, this English 
assistant, the sub-prioi county, winch has an area of 546 square niik’ 

Round the Clock with the Monks and borders Wales on the west (it is foi mam 

The daily life of a monasterj'^ was minutely puiposesincludedmtbatcouiitry),hasboinDiiiai:* 
oidered The day between sumise and sunset nificent scenery Numeious Nomian forlre'w- 


Spam, England and Ireland, whose oigaiii- 

7ation was, with a few exceptions, siniilcir to 

that of monks Heading each communiti 'lai 

an “ abbess,” who had complete juiisdiction in 

matters of admimstration Today there are 

many such ordeis of women — Sisters of Merct, 

Little Sisters of the Poor, Sisteis of Charity, etc 

—in the Anglican and Eoman Clnirclicfe, the 

“ abbess ” being now called the Motliei Superior 

They devote theu’ hves to prater and good 
1 


was divided into 12 equal parts or /lorae, and 
likewise the mght, or from sunset to sunrise, 
into 12 equal hotae The hour for rising was 
about 2am On rising the monks went to the 
church, or oratory, for the vigils of mght office, 
matins and lauds Meditation and other piayeis 
followed Piime tvas said at sunrise, after w'hich 
they tvent to their appointed w ork tUl 10 o’clock 
,, j 20 2 jJI n so 


were budt against the incursions of the Weldi. 
and of these there are many' remains, ijicJiifhag 
those at Caldicot and Chepstow The (Oiiiiti 
also has some fine monastic lenimns, such •i'- 
Tintern Abbey and Llanthony Abbej 
more ancient is tlie old Roman Caerlcon 

hillv western part of the (Oimf'» 


In the hillv western part v. - 
coal-mimng and iron-working aie iniportaat 
Tierce was then said, and from 10 till 11 30 mdustiies Great effbits arc being 

they read Then sext was lerated, followed by createnew industries in this part of boiitli \ a 

dinner, which w'as over shoitly after midday with its vast coal reserves and port facimios, 

The dinner, or nrandnim consisted of vegetables, already results aie encouraging ‘ 

i- V ..,..1 1- — j --J ^jjjggO m large quantities and imidi ii'na < 


XUC , 

possibly eggs, peihaps fish, salad, bread and 
w me , but no meat was allow ed In Italy there 
followed a siesta, or afternoon nap , but else- 
where the monks went to the fields, the shops, 
01 the bake-house and worked untd vespere at 
5 0 clock Suppei, or the coem, was at 5 30 , 
then the reading of the ‘ collations, and com- 
pline, and to bed at 6 30, often m daylight 


given over to orchards Good wne.u ii 
grown The river fisheries ime i,,. 

for centimes Monmouth (pop 4,(( J ' 
county town Other indu'-tnal towns ipr ‘ 
Newport (pop . 84 000 ), Lbbw (pron 
Valef Abergavenny Tiedegar and Fwt 
The population of the count} i' sl-out 
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MONOTYPE 

The MARVEL of SETTING our TYPE 

jfjhts book had been printed not so very long ago, it would have been 
set up, letter by letter, by band But actually it was " tapped out ** 
on a machine like a kind of typewriter— the monotype described here. 


IVlonotypc. To the patient monk in his 
“ scriptorium,” spending years in Tna.king 
a single copy of a book, printing from movable 
types must have seemed almost a miracle How 
stupefied with amazement he would have been 
if prophetic vision could have shown him the 
monotype of today -which pioduces thousands 
of type each hour — cast, set, and “ justified ” 
by nimble air-breathing machines operated 
by simply pressing the buttons on a keyboard 
Strictly speakmg, the monot 3 ^e is tm 
machines — a keyboard “ composmg ” machine 
and an automatic type- caster At the keyboard 
of the “ composing ” machine (Fig 1) an 
opeiator punches a paper ribbon into a pattern 
of holes This perforated ribbon, called the 
“ controller paper,” is the code of instructions 
to the caster \^en the controller paper is 
inserted in the caster (Fig 2), that knmving 
machine casts one type after another, unth 
spaces of the proper thickness, m order to 
” justify ” each hne to the given length , it 
assembles one Ime aftei another and delivers 
them on galleys, exactly as if the type 
had been set by hand Unhke tne lmotj.T6 
(qv), which pioduces solid bars or "slugs ’ of 
metal, each having a line of type characters 


on its face, the monotype machine casts each 
character separately 

The monotype keyboard has more than 260 
keys, because the monotj^ie cariies five or more 
different alphabets With those five alphabets 
on the keyboard, the operator can make the 
controller papers that enable the caster to 
produce hundreds of different faces of types of 
vanous sizes 

Both ke 3 'board and caster are controlled bi 
compressed air When you touch a Lc} on 
the keyboard, a complicated system of valies, 
pipes, levers, and punches perforates the moi mg 
paper ribbon (See diagram. Fig 3) Each kci 
controls a paiticular combination of peifora 
tions, which is made by no other key , each set 
of perforations made by any key, theiefore, 
stands for the charactei on tliat key and foi 
no other The monotjpe code, honeicr, is one 
of position, like the code of letteis and numbeis 
that help to find places on an indexed map 

One interesting feature of the ke> board 
deserves particular notice This is the " ju'ti 
fying scale,” the smnging cjdindei abo\e tlic 
keyboard, round which run row on lov of 
figures Printed matter, as i ou knon , must be 
“justified” or spaced so as to fill out each hno 
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and lca\c no tagged edges When 
the opera tot nears tlie end of a line, 
a warning bell rings ns it docs on a 
t^^)ew riter The operator looks at 
his copi and finds, let us sav, that 
his next word (one of six letters, 
like “pledge* ) cannot bo dnided, 
and he has not enough space to put 



It m What does he do * 

Ask rather what the niaclnnc 
docs The operator looks at the 
justifjing scale, the sp icc»pointcr 
on it, which has been keeping watch 
on e>erv letter, points to figures ' 

indicating the spacing that must 
be used to fill out the line The 
operator presses thered spacing kcj s — 

at the top of the kc^ board as the 
pointer tells him , that is all The 
caster, thus instructed bv the per- 
foration which this makes in the 
controller paper, will do the rest 
Fig 3 shows how the “ controller 
paper'* of the monotype recencs * 
its perforations When a key is 
pressed the valve-bar opens an air- valve, and 
by means of the piston, lever, and punch, one 
or more holes are made which stand for that 
letter or character Those perforations then be- 
come the instructions to the automatic caster 
to cast that 13^)6 or character In the picture, 
parts of this wonderful nnchine are removed 
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Fig 4 Hoh tile uiono[}pe uusie- Wori'S 

in order to make clear the principle on which 
It operates 

Non lot us look at the caster diagram (Fig 4) 
It consists essentiall} of the following parts 
(a) a pot of molten metal heated electrically 
or by a gas flame , (6) above the melting-pot, a 
mould for a single t 5 rpe, into w hich the molten 
metal is driven at the right 



instant by a pump , (c) face 
down over the mould, a matnx 
case (Fig 5) in which are 
locked 225 matrices in w hich 
the faces of the tj-pe are 
formed, and (d) a compressed- 
air supply, contained in a 
cylinder, with outlet valves 
w hich control the meebamsm 
that does the casting 
When the perforated con- 
troller paper is placed m the 
caster, and the machine is 
set going, what happens is 
briefly this Each set of per- 
forations in the paper, as it 
comes opposite the row of 
holes m the air cybnder, re- 
leases air mto little tubes or 
pipes, and by a marvellous 
system of pm blocks and rods 
the matns case is instanth 
shifted so that the matrix for 
the corresponding letter or 
character is brought directlv 
over the type mould As 
soon as this is centred over 
the mould, molten type metal 
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Matrix Case 


IS forced by the pump-plunger mto the mould, 
and the type is cast Automatically the width 
of the type-mould alters wth the size of the 
letter that is to be oast, so that a capital letter 
M, for example, will have a wider body than an 
I The operation of adjustment and casting is 
repeated as each new combination of perfora- 
tions passes over the compressed-air outlets 
By an exceedingly ingemous arrangement the 
spaces between the words in each line are cast 
thicker or thinner, as a result of the spacing in- 
dications, so that each Ime of type when com- 
pleted exactly fiUs the page or column measure 
So entirely independent of each other are 
keyboard and caster that a keyboard in London 
or Manchester may prepare a controller ribbon 
from which a caster in Glasgow or Edmburgh 
may cast and set type— and set it just as well 
as if the two machines were in the same room 
And because the monotype, like the hand com- 
positor, sets movable type, its work may be 
corrected or altered by hand, letter by lettei, 
instead of havmg to reset a whole hne as ivitn 

linotype work , 

The monotype is better suited for setting 
books and magazines than for newspapers 
You need not look far for an example of the 
work of a monotype machine, for the whole ol 
the text of this book was set up by monot^e 
This wonderful machme w^as invented an 
patented in 1887 by Talbert ^^^ton, for many 
?ears a clerk m the Pension Office m ^asffing- 
ton USA Improvements and innovations 

b",.ng - of ^ 


MONTANA 

nien tbaii almost any other Erench writer His 
essays flow along as clearly and naturally as 
water He would write of his own clumsiness, 
of how he could not harness a horse or carve a 
roast or fold a letter, and what a task he found 
it to tell lettuce from cabbage in his garden 
Many a time he states ideas much more com- 
plicated and serious than his troubles with 
harnesses or cabbages, but always Avith suavity, 
openness to another’s ideas, musmg gentleness 
— ^sometimes even with a sly and cymcal smile 
Montaigne’s trainmg and life were extra- 
ordinary, and we perceive him, usually dressed 
in plain black, as a lonely, rather bitter, eccen- 
tric, and even crotchety figure He had a tou er 
built, separate fi:om his house, where he worked, 
and where he even had a httle chapel and 
heard Mass all alone 



MICHEL DE MONTAIGNE 
Tins paint ng by a contemporary 
who was the first great ess^irt j—,,,,. erery year 

„ oonnnuauy “ ’ 

recent being a enperoader ^ Meed, Montaigne had ne 

«Sin^ Sonotppe <4- ^ 

pany have aleo Aoim oodided 


The Monotype 
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MONTB CARLO 


nothing but a not of rocky pinnacles shooting 
out of intemiinable forests , then out of the 
chaos Mould come stretches of grassy plains, a 
ghnt here and there of a shining lake, and 
dark canyons cut by roaring cataracts Mon* 
tana, indeed, is part of the great roof of the 
North American continent, from which waters 
are earned to three oceans — ^the Arctic, Pacific, 
and Atlantic 

The Rockies cover the whole of the western 
part of the State, and in it are famous beauty 
spots like Glacier National Park, which adjoins 
Canada in the north-west There are also 
enormous mmeral resources, and Butte (popula- 


Ticonderoga before the final conflict on thePlams 
of Abraham When w'ounded and told that 
he could not hve, he rephed “ Thank God t 
I shall not hVe to see the surrender of Quebec ” 
Monte CarlOj Mokaco The gleaming 
wrhite walls and tiled roofs which characterize the 
famous Casmo or gambhng-hall at Monte Carlo 
seem almost part and parcel of the creamy 
chalk rock of the httle tnangular Mediterranean 
promontory near where France and Italy meet 
The Casmo with its wide terrace frontmg the 
sea is the centre of the hfe of the httle city 
Monte Carlo and the two smaller towns 
of Monaco and La Condamine, go to form 


tion, 39,000), m the heart of the moun- 
tains, is the centre of a great copper- 
tnining mdustiy Indian reserva- 
tions are another mterestmg feature 
In the eastern half of the State are 
nch farm-lands, with huge herds of 
cattle and flocks of sheep The nver 
ATiaa oun rises not far from Helena, 
the State capital (population, 11,000) 
The total area of Montana is 
146,000 square miles, and its 
population 537,000 
Montcalm, Mabquis Louis 
Joseph de (171^1759) The name 
of Montcalm, the commander of 
the French troops in Canada during 
the Seven Years’ War, is inseparably 
hnkedwith that of Wolfe, the British 
commander, as they w^ere the two 
pnncipal actors m that drama which 
decided that North Amenca was to 
be chiefly English-speaking and not 
French, and that it was the self- 
govermng institutions of England 
that were to prevad and not the 
absolutismthatcharactenzed France 
under the old regime 
Though Montcalm suffered defeat 
and death m the conflict, his name 
stands as high in the opimon of 
posterity as does that of Wolfe, his 
conqueror In Quebec today there 
stands a monument to the two 
heroes, bearing this inscription m 
Latm “Valour gave them a common 
death, history a common fame, and 
posterity a common monument ” 
Montcalm had entered the army 
of France at the age of fourteen, 
and risen to the rank of colonel by 
the time he was twenty-four Ten 
years later he was sent to Amenca, 
with the rank of bngadier-general, 
to command the French troops in 
that theatre of the world-wide war 
with the British He w on victories 
at Osw ego, Fort Wilham Henry, and 
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MONTH CARLO, THE GAMBLERS’ MECCA 

most famous winter resort on the Mediterranean is Monte Carlo, the 
duel town of the httle prmcipahfy of Monaco Here is the town seen from 
awoss the harbour The hmlding with twin towers across the water is 
D V j which IS denred Monaco's chief source of revenue 

Behind the town is the hilt of La Turbie, an outcrop of the Maritime Alps 
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AT A ‘MONTESSORI’ INFANTS’ SCHOOL 

At modern infants’ schools learning is largely practical, thanl s to Madame 
Montessori, whose methods have revolutionued the teaching of the very 
yo jng In schools run on her prinaples freedom is the keynote The children in 
this picture are performing simple domestic tasks free from stnct supervision 
Courtetjt a1 the Little Tclcouft Scliool Cq91 Grineteod 

the independent principality of Monaco, ruled 
by the Prince of Monaco His tmy realm, 
dotted with lovely gardens and magnificent 
villas, occupies the very fringe of the foot of 
the Alps and two promontories — only about 
eight square miles in total area The gambhng 
privileges yield so large a levenue that no taxes 
are paid by the people of the piincipalitj' 

None of the piince’s subjects is allowed to play 
at the gambhng tables 
The town of Monaco, unthin its ancient 
battlemented walls and bastions, is reached by 
a tramway or by chmbing long flights of steps 
thiough v’lndmg streets It centres about the 
palace of the Piince of Monaco, near which 
stand the cathedial and a lemarkably fine 
aquarium surrounded by exotic gaidens 
The population of Monte Cailo is 11,000 , 


MONTESSORI 

portion of the Balkan peninsula 
which was never really subjected by 
the Turk, Montenegro possesses a 
romantic interest apart from that 
given it by its picturesque moun- 
tains and its sturdy bright-costumed 
people The country hes on the 
eastern shore of the Adnatic Sea, just 
north of Albama, and the name means 
“ Black Mountain ” 

The Balkan War of 1913 nearlv 
doubled its area at Turkey’s expense 
Then, m 1914, Montenegro came to 
the aid of Serbia when the latter was 
attacked by Austria, and as a result 
it was overrun by the Austro German 
armies It was freed m 1918 Fol 
lowing the close of hostihties the 
National Assembly voted for union 
with Serbia in a new Yugoslav state 
{See Yugoslavia) King Nieholab 
vainly resisted this act of deposition 
until his death in 1921 
The people, who number about 
200,000, are of the Slavic lace, and 
belong mainly to the Greek Orthodox 
Church They cultivate small farms, 
and herd their flocks on the moun 
tarn pastures They have a rich 
literature of patriotic songs and 
ballads, the outgrowth of centuries 
of Turkish warfare The clan sj’stem, 
with its continuing feuds, is 
strong in Montenegro The pre-War 
capital was Cetinje, some miles inland 
from the Dalmatian coast 
Montessori, Mabia (born 
1870) Most progressive schools of 
today emphasize liberty Pupils are 
given the opportumty to foUo" 
their ow’n bents, and are uiged to concentrate 
on the actixnties that especially appeal to tliem 
The credit for this forward step in education 
belongs to Dr Montessori, xvho was the first 
woman in Italy to be gi anted a medical degr^i 
and who has given her entire life to the sfudi 
of education 

Liberty is the central piinciple of theMonte'! 
soil school Di Montessori believes that ic 
child can develop his individuality’ and grow w 
self-reliance and in appieciation of the rights 
others, only if he is allow ed to w’Oik at tiio 
things which he himself chooses The 
w not to be a dictator, but a supeixisor an 
guide The inteiest of the pupil m his worn 
sustained by the pleasure which he has in “ 

It lather than by orders, rewaids, or pun 
ments Concentration on atti active occupau 


of the principalitx’ of Monaco, about 23,00U develops self-control 
Montene'gro, Poimeilv the smallest A second characteristic of thi-5 ^ 
mdSfntot k mgdom m Europe, 'and the only ph.e.s on sen.o trammj Ihrough app.oF 
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exercises the child learns to distinguish between 
various sights, sounds, feels, smeUs, and tastes 
A third point is the “ exercises of practical 
life,” through which the child learns to button, 
to lace, to sweep, to wash, to pohsh, and to 
perform other practical tasks 
To carry out these prmciples Dr Montessori 
devised what she calls “ didactic apparatus ” 
This matenal is supposed to teach the child 
without the assistance of the teacher For 
example, puzzles, each piece of which can be 
fitted mto only one other piece, teach the child 
differences m shape and thickness Dressing is 
taught by means of buttomng- or lacing-frames 
Writing IS taught by an ingemous use of sand- 
paper letters 

Dr Montessori devised these principles when 
she was pnncipal of a school for feeble-minded 
children Her success mth these children in- 
spired her to try the same methods on normal 
children In 1907 she founded a school at 
Rome which she called “ Casa dei Bambim,” or 
“ House of Childhood ” Within a few years this 
pioneer was being imitated throughout the world 
Many educationists hold that the Montessori 
method does not lay enough emphasis on the play 
element in education Experience, they urge, 
gives better preparation for practical life than 
does formal apparatus The imagmative side 
of the child is largely ignored Stories and 
musical interpretations are not widely used, 
though a few games are sometimes included 

Montevide'Oj Uruouay From nearly 
every point in this handsome city, the capital 
of the republic of Uruguay, one has a view of 
either the vast turbid stream of the Rio de la 
Plata — here 60 miles wide — or of the land- 
locked Bay of Monte 
video For the city is 
built partly on a cuii- 
ously-shaped prom 
ontory that thrusts 
west from the coast 
and partly on low hills 
along the shores The 
streets rise one above 
the other hke a senes 
of terraces, affording 
a perfect natural 
drainage and making 
the city one of the 
healthiest in the w orld 
All but the largest of 
oeeansteamersareable 
to enter the harbour 
(G sq miles in area), 
while the roadsteads 
outsideoffer splendid 
anchoraaes and depth 
for nn\ ^ c'^'scl "Man is 
hkcl\ ever to build 
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From an}’ direction the view of this “ City of 
Roses ” IS a lovely one Flow ers are every- 
where m private gardens and pubhc parks , and 
along the curve of the bay are beautiful suburban 
residences There are many imposmg public 
buildings — banks, theatres, government build- 
ings, normal schools, a military college, and a 
umversity The streets are wide and laid out 
at nght angles 

Cattle the Source of Wealth 

The pnncipal mdustnes are connected with 
cattle raismg There are several meat-drying 
and salting estabhshments in the city Near 
the city are the vast abattoirs where thousands 
of cattle and sheep from the enormous Uni- 
guayan ranches are killed every day, and 
specially prepared to be exported chilled to 
England Other important estabhshments are 
dairies, creamenes, and tanneries — outgrowths 
of the cattle industry 

Across the bay fiom the city is the conical 
hiU from which it takes its name The popula- 
tion of the city is about 680,000 
Montfort, Simon db (c 1208-1265) That the 
“ Mother of Parhaments ” should owe hei birth 
to a foreigner is one more of the strange things 
we meet with so often m English historj To 
this stern, and warlike kmght, a Frenchman by 
birth, who had become Earl of Leicester in 
England, historians credit the origin of the 
House of Commons At first the English barons 
distrusted him because of his foreign birth 
On the other hand, although he had married the 
King’s sister, he was frequently out of favour 
with Henry When the King sent him to 
govern Gascony, or Aquitaine, one of England’s 
possessions in France, he blamed Simon for 



MONTEVIDEO S CENTRAL SQUARE 
In the centre of the oldest part of the citr of Montevideo is the PKza de la Canstitucion I* is 
surrounded bj clubs hotels, and business houses and a larce part of one side is occupied by the 
cathedr-il seen on the right of the photogr-iph Compared with the cathedrils of son- of the 
other South Amencan cities this is a modern buildinp It was firs consecrated in 1804 and 
became a cathedral in iSfip but the present facade dates only from 1905 
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Violent and severe rule because of the complaints 
of rebellious lords 

It was after the Earl had given up this task 
and returned to England that he became the 
leader of those who vsnshed to end the King’s mis- 
govemment When the barons saw that Henry 
did not intend to keep his promises to reform, 
they resorted to arms In the first battle, 
fought on the downs above Lewes, Sussex, 
the barons were not only victorious but they also 
took captive King Henry and his son Edward 

While Sunon de Montfort exercised power he 
made a change in the Great Council or Paiha- 
ment for uhich he will always be remembered 
In oalhng a meeting m 
1265 he summoned not 
only the barons and 
rulers of the Church, who 
had always attended, 
but also two kmghts 
from each shire and two 
townsmen from each of 
those cities and boroughs 
which could be depended 
upon to support his re- 
forms This IS usually 
called the first Parha- 
ment, because it v as the 
first in which the “Com- 
mons” (as opposed to 
the clergy and nobihty) 
were represented 

Soon after this meet- 
ing Prince Edward 
escaped from captivity 
and ralhed about him 
many of the nobles who 
were dissatisfied noth 
Earl Simon's harshness 
He showed much skill 
m forcing Simon to 



SIMON DB MONTFORT 
Simon de Montfort is here depicted on his seal wtii his 
hunting-horn and hound He was the dominant » 

the opposition to Henry III, and the meeting Uiat he wiled 
in 1265 was the beginning of the English Parliament 
Bntah Slvseam 
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artificial lake Vyrnwy, which supplies water to 
Liverpool The beautiful river Wye nses m 
Montgomeryshire 

Barrows and caverns abound, and there are 
many remains of ancient British and Roman 
camps It was at Machynlleth that Owen 
Glendower set up a parhament aud was crowned 
Prince of Wales, and here his senate house ’is 
still to be seen 

Sheep and horses are reared, and oats are the 
chief gram crop The Kerry Hills give their 
name to a special breed of sheep whose fleece 
is a biowmsh-red colour In former days much 
of the oak for the Bntish Fleet came from Mont- 
gomeryshire The county 
town IS Montgomery 
(population, 900) The 
population of the 
county IS about 48,000 
Month. The word 
“month” comes from 
mono, the Anglo-Saxon 
word for moon, and its 
length was from one 
new moon to the next 
This IS called a lunar 
month (from the Latin 
him, moon) Itis usu- 
ally reckoned as 28 days, 
but the actual mean 
duration is 29 days, 12 
hours, 44 minutes, and 
2 7 seconds The lunar 
month is sometimes 
called a "synodic" 
month 

A " solar ” month is 
one-tuelffch of the time 
taken by the earth for 
its revolution round the 
sun “C!alendar”months 


April, June, and November , 

All the rest bare fchirfcy-one, 

Bsceptmg February alone. 

Which has twenty-eight days dear 
And twenty-nine in each leap year 

In computing interest thirty days are usually 
taken as a month, but for some other purposes 


fighfTrn ourable position at Evesham in dfer m length, as is mdic^d in the old rhyme, 
west of England mAugntt 4 , 1285 Wtan “f 

theEarlsawEdward’sarmyapproacbngmgreat y „ 

numbers and excellent order he said ‘ TJey come 
on skilfully, yet it is from me that they have 
learned this order of battle God have nierc^ 
on our souls, for our bodies are Prince Edward 3 
True to his prediction, Simon and his barons 
were defeatecC though they tongH bt^dy ;S.T« 

Sunonhunself was lulled, Mouth, we™ Named 

he had begun WM ^tmuedby tto ™ Pun “the names of the menths m oar 

Edward, who later became Edward I ihe ong . ^ January was named 

Montgomeryshire. This inland county Janus the “two-faced " Roman god who 

of North Wales, with an area of 797 thp eates of Heaven , and February 

miles, 18 a region of hills the high^t of whmb gua d d ^ g ^ Before 

oftmirs m the neighbourhood of the boraers aiie Wshruarv were introduced into me 

Sue t hTbitlnowu of these am 2^2.“taSS^«hado.dy teumoufc 

Plynlmmiou (where due “7™*^ Kerry and March (named after Mars, the god rf) 

y^«'coSn"^e— thus 4e « month Spnng dEc-f 
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begins on March 21, known as the v-ernal 
equinox, the date when days and nights are of 
equal length The old weather saying about this 
month IS that “ if March comes in like a hon, it 
will go out hke a lamb ” 

April, month of fickle weather, derives its 
name from the Latm apenre, to open, and it 
certainly opens the gates to the summer months 
ahead (5ce also April Fools’ Day) The first 
of May has always been a gala day, and the May 
Day celebrations originated in the Roman 
festival to Flora, goddess of fiowers Today, in 
many villages, a maiden is still crowned with 
flow ers as Queen of the May, and there is dancing 
round the maypole In many countries it is 
now' a day of giant pohtical demonstrations 
Various Roman origins have been suggested 
for May, including the goddess Maia, or the 
word majores, as opposed to jumores (hence 
June) Others, however, derive June from 
Juno, queen of heaven, or from Jumus Brutus 
July, we know, was named after Julius Caesar, 
and August after the later Emperor Augustus 
These two months were previously called 
Qutntilis and Sexhlts by the Romans — 
meamng the fifth and sixth months 
In the same way, September, October, 
November, and December Avere once 
the seventh, eighth, mnth, and tenth 
months respectively of the Roman 
year Each, of course, has its own 
characteristic September is the har- 
vest month, November is the month 
of fogs, and so on, according, of 
course, to the latitudes of the zones 
and whether they are north or south 
of the equator {See Calendar, 

Equinox and Solstice) 

Montreal, (Pron mon-tn-awl'), 

CAiTAnA The name of this great 
Canadian city is derived from Mount 
Royal, the vast tow'enng mass of 
rock nsmg 753 feet high from the 
nver behind the town Montreal’s 
first record dates from 1535, when 
Jacques Cartier ascended the St Law- 
rence and found an Indian village 
named Hochelaga which lay at the 
foot of the mountains The name is 
still preserved m a portion of the 
modem city Champlain visited the 
spot m 1603, and on May 17, 1642, 
a httle band of French colonists, led 
by Sieur de Maisonneuve, landed on 
the island where the St Lawrence and 
Ottawa rivers meet, there to found a 
rehgious colony This was the begin- 
mng of the city of Montreal, now the 
commercial and financial heart of 
Canada, where nearly one-third of the 
Dommion’s total trade is centred 


Although nearly 1,000 miles from the Atlantic 
Ocean — and the channel is closed by ice for four 
months in each year — ^the city is reached by 
ocean-going steamers, and a system of canals 
and railways connects it with the Great Lakes 
and all parts of the Domimon On account 
of its situation at the break in navigation 
caused by the Lachine Rapids, Montreal has 
become the largest and most important city of 
Canada, and one of the greatest seaports of 
America It is the headquarters of both the 
Canadian National and Canadian Pacific Rail- 
ways It ranks next to New York and New 
Orleans in gram shipments, and has a great 
number of diversified mdustries, including meat- 
packing and the manufacture of boots and 
shoes, railway carriages and locomotives, paper, 
clothing, lumber products, structural steel, etc 
Montreal, which is m the province of Quebec, 
IS bmlt on the south-east side of the island of 
Montreal Behind it Mount Royal slopes up 
to a majestic height, and the view from the top 
IS one of the finest in America Across the St 
Lawrence there is now the great Harbour Bridge 



IN THE MERRY MONTH OF MAY 
May, the month of flowers and dawn of summer, has been associated for 
untold centuries with such flower festivals as Crowning the May Queen 
This ceremony has always been celebrated on the first day of the month, and 
in this picture two *• cherubs ” are crowning London’s May Queen of X937 
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Montreal 



LOOKING DOWN ON MONTREAL FROM MOUNT ROYAL 

c*" obtained from Mount Royal, the line pleasure park which lies some 770 feet abore the 

ty In this photograph we are looking out across the St Lawrence river, spanned on the right by the Victoria Jubilee bridge 
built in 1898-9 Like the great cities of the USA, Montreal is now a city of skyscrapers 

caurtetv of Canadian QBtcial Keut Bureau 


About three-fourths of its inhabitants are of 
Frencb descent, but most of the trade and 
business is in British hands Many of the 
population speak both French and English, 
and the council proceedings and other records 
are kept in both languages Newspapers and 
penodicals are also published in the two 
tongues (jSee illustration in page 796) 


A multitude of churches, many of them of 
great beauty and artistic merit, are scattered 
over the city The most notable is Notre 
Dame, facing on to the ancient Place d’Arnies 
Chief among the many educational institutions 
are McGill Umversity and L’Universite de 
Montreal The city’s population is about 880,000 
there are over a million in “ Greater Montreal ” 


Our NEAREST NEIGHBOUR in the SKY 

'Decause there ts no atmosphere round the moon there ts no life, ammal or 
^ vegetable, there , yet tn some ways, not all of them understood, this dead 
satellite exerases tremendous power over the earth 


Moon. The moon is one of the smallest 
of the heavenly objects, but because it is 
relatively near to us, and is, in fact, a “ satelhte ” 

of the earth, it ap- 
pears to be the largest, 
next to the sun, and 
V e know more about 
it than of any of the 
planets or stars With 
a telescope we can 
actually see its moun- 
tains and ravines, its 
craters and broad 
expanses or plains, 
The Moon’s Shining Crescent whit h early observers 
thought V ere seas We knoiv the general physical 
geogiapliy of that pait of the moon which we 
can see neaily as well as we know that of the 
earth, and all its pnncipal mountain ranges and 
craters and “ seas ” have' been named Among 
the ranges are those called the Caucasus, the 
Apennines, the Alps, and the Carpathians, some 


of whose peaks nse as high as 20,000 feet, 
among the craters are Apollomus, Archimedes, 
Juhus Caesar, and Tycho, and among the 
“ seas ” are Mare Seremtatis (Serene Sea), Mare 
Imbnum (Rainy Sea), Oceanus ProceUarum 
(Hurricane Ocean), and so on 
But such names are pmely fanciful There 
are no seas because there is no water, or very 
httle, and there are no storms such as ours 
because there is practically no air or atmosphere 
Indeed, we might almost say that nothing ever 
happens on the moon There are no winds to 
stir the dust, or waters to moisten it No cloud 
ever moves in the airless sky, no flash of fire 
comes fiom an erupting peak The land is cold 
and dark, and over all hangs a terrible silence 
With nothing to breathe and nothing to eat 
or drink, human life or any form of ammal life 
could not exist on the moon Even if it could, 
life would not be very pleasant there from our 
standpoint The lunar day— that is, the tune 
fiom suiiuse to sumise — is about a month loiio 
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WONDERS OF THE SKIES SEEN FROM THE MOON 



moM T’ /ata, the artist Luaen Rudau^ shows what the heavens would look hie seen fro-i the 

M m the^ *’'* '•'"'"“n’here with ts red flames and stream.ns silvery corona is v s bie 

as in the top drawing When at various intervals the sun is eclipsed by the ear*h passing between it and the moon, as in tne lo-ve- 

picture the corona effects are even more spectacular 
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MOUNTAINS ON THE MOON LIT UP BY SUNSHINE 



of Ihe 







MOON 



‘HIGH JUMPING’ ON THE MOON 
You could certainly make a world’s record fo- high jumping on the Moon 
Gravity pulls only one-surth as hard there as it does on the earth 
Therefore, if you can jump sue feet in an athletic contest here, your 
lunar leap would be 36 ‘eet 


Two tteeks of blinding, scorching sun 
bght are followed by two weeks of fngid 
Arctic darkness During the penod oi 
sunshine the temperature may go up to 
boihng point, but during the long lunar 
night it probably goes down to 200 and 
even 400 degrees below zero 

In ages past the moon was doubtless 
the scene of violent “moonquakes” 
and volcamc eruptions Whether the 
volcanoes evolved the craters, some 
of which are 100 miles in diameter, is not 
known , they may possibly be the result 
of collisions with huge meteontes In 
any event it is supposed that the moon 
IS now a dead planet 

The area of the moon is 14,685,000 
square miles Its diameter (2,160 mdes) 

IS about a quarter of that of the earth, 
and it would require forty mne moons 
to equal the earth in volume and eighty- 
one to equal it in weight (or mass) The 
moon’s average distance from the earth 
18 about 239,000 miles, whereas the sun 
is 400 times as far away It would take 
an aeroplane travelhng 150 miles an hour 
Somewhat more than two months to 
reach the moon 

The moon is the earth’s only satellite 
It revolves around the earth because it 
IS held in leash by the force of gravity 
exerted by the superior mass of the earth 
The moon itself reacts on the earth, 
causing the tides (See Tide) 

The phases of the moon — “new,” 

“half,” and “full”— result naturally 
from its various positions with respect 
to the sun and earth The moon is “new’ 
when it IS between the earth and the sun , 
it is “full” when it is on the side of the earth 
an ay from the sun Solar eclipses occur only 


when the moon is new, and lunar echpses when 
the moon is full (See Eclipse) 


The Vast and Shining Solitudes of the Moon 


WT^HO is not moved by that picture of the 
moon w hich Sir J A Thomson has given 
Us ^ We may say of the moon, in his v or^, that 
“ It was earth’s only child, and it died ’ 

Several different theories have been advanced 
as to the origin and history of the earth-moon 
system One of the most interesting of these 
lias advanced by Sir George Darn in, who 
Sought to show that the moon and the earth 
"ere originally one mass and that they have 
come to their present state thiough the uifluenra 
of the tidal action of each on the other Accord- 
ing to this theorj' the earth, it is said, was once 
shaped like a peai, and as it spun round the 
^niall end of the pear broke off and spun round 
mdependonth Foi ages and ages it went 


round the sun side by side with the earth , but 
slowly it got farther away, until at last it is 
where it is, as far away from us as ten times 
round the world This happened, it is said, 
milhons of years ago, w hen the earth w as cooling 
down from its molten state and a crust about JO 
lYiilpa thick had been formed , and the part 
uhich broke awav equalled about 5,000 million 
cubic miles of matter 

A more recent theory teaches tha‘ the 
moon was formed bj the drawing together of a 
great number of email masses about a larger 
one which attracted the smaller ones by reason 
of its greater mass These small mas'ies were 
probably of the same sort of imtemi is tho«>c 
from which the iirtli and othei planets wui 
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built up In all probability the earth and the 
moon were formed in the same way, at the same 
time, of material which came ongmally from 
the sun as the result of some cosmic eiqilosion 
The pull of the earth on the moon and the 
pull of the moon on the earth have never failed , 
and today they travel together and revolve 
together, so that the other side of the moon 
has never yet been seen by anyone on earth 
But we know, from the face that we see, that 
the moon has had an amazing history smce it 
was first formed The sun pours down its hght 
and heat on it unceasingly through a day 3Q0 
hours long No hfe like ours could exist in the 
beat that reaches the side turned to the sun , 
but on the opposite side the moon is always as 
cold as ice, and no hfe hke ours could endure a 
cold like that A man hving on the moon 
would spend his long day in the tropics and his 
long night m the ^otic He would have to 
endme alternately such heat and cold as human 
beings have never known 

Intense Darkness and Cold 
No atmosphere envelops the moon, so the 
fierce heat of the sun pours down on it un- 
checked There is no blanket to break its heat, 
no ocean of air to dimmish its mtensity or 
soften its dazzhng hght And as there is no 
atmosphere, there is no “ sky hght,” so that the 
sun shines on the moon from a dense black sky 
It would look hke a great white ball shimng in 
pitch-black night When the sun withdraws 
its hght and the moon is wrapped in mght, the 
darkness there must be as in the darkness of a 
pit A day and a night on the moon are equal 
to a month on earth, so that for 14 of our days 
a man of the moon would hve m hght and heat 
unknown to us, and for another 14 days in 
unimaginable blackness and cold 
We can hardly think of a world like that as 
anythmg but dead, and if the moon was horn 
when the earth was born we may why it 


has died so soon 

Why is the earth covered with green trees, 
and carpeted with flouers, and throbbing 
the hfe of a mynad hving things, while the 
moon 18 dead and bare * It is because the “Joo® 
is smaller If the earth were small l^e the 
moon, our an would gradually be left 
the earth travelled through space With the air 
would go our water , and mth air and w^ 
gone, no life would be possible on earth We 
would have the same great heat of the lunar 
dav, the same extreme cold of the lunar night 

On the moon, all life and water and 
■nossed away, all sound has gone If we should 
Ihooi an explosive rocket against the moon, ite 
imnact would be silent, for sound is earned by 
ai/and over the moon’s surface, as between it 
SS earth’s atmosphere, there is an almost 

perfect vacuum 


Weird and strange indeed are the scenes on 
this dead world, and it is one of the tnumphs 
of the human mind that we know them well 
Long before we knew the North Pole of the 
earth men knew the North Pole of the moon 
Men find their way about the moon by telescope 
almost as easily as about the earth It was the 
first thing Man began to study m the heavens 
It IS these craters that seize a man’s imagination 
They are the handwriting on the moon They 
are gigantic beyond anythmg seen on earth, and 
the forces that made them are beyond our 
understandmg There are hundreds of them, 
and from some of them vast quantities of matter 
have been fiimg for more than 20 miles Then 
walls rise up mfies high, and some of them are so 
wide that two men standing one on each side 
would be fifty miles apart The walls nse sheer 
hke walls of houses, hut they fall away outside, 
and for a hundred miles at times we can trace 
the vast extent of those tremendous forces which 
flung up burmng lava m molten streams from 
the furnace of the moon These craters, ac- 
cording to one theory, are the remnants of 
volcanoes, but to what can we compare the 
Tuigh ty cataclysms which tore the veiy heart 
of the moon to pieces and left it yawning with 
chasms and stricken with death * 

It 18 beheved that sometimes, in these ex- 
plosions on the moon, a single eruption may 
have sent forth, crashmg out of the red-hot 
depths, hundreds of cubic miles of matter In 
some craters there are gaps across the surface 
a TYtilft wide and 150 miles long, and deeper 
than from the top of our highest mountain to 
the bottom of our deepest sea, or more than 
ten miles below the surface 
And, as chasms are deeper and craters wider, 
so mountains are higher on the moon A gram 
of mustard seed on a globe three feet across 
would represent the highest mountain on the 
earth, but a grain of seed on a globe one loot 
wide would stand for the highest mountain on 
the moon Chffs are much steeper than on the 
earth, and the mountain scenery, if “O"*® 
see It as we see the Alps or the Rooky 
Mountains, would be far grander than our oun 
The Moon and Our Tides 
Perhaps you have not thought of it, but as 
the sun keeps our atmosphere “ 
culation through the winds, so the 
with the waters The power of gravitation ru 
from moon to earth and earth to 
the pull of the moon on the sea brings the tidra 
up on the shore tu ice a day A yea 

a|o at London Budge the rising ® 

tide came in, the rushing nver asj>h® 
out, were made to work pump tto^ 
water to London people P ^ ^ 

to wa, one o£ the Se 

that men stopped instead of hinlding P 
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BARREN WASTES OF THE LUNAR LANDSCAPE 



This strdoflgpliotosrflpli WAS taken mth the lOO-uaeh reflector at Mt W3son The picture shows the moon in aatara] positioniasd 
not upside down, as it wonld be seen throngh a telescope The smooth area in the centre is the Mare Imbnum CEtainr Sea), bonnded 
below at the nght by tte Apennines The shallowest and most prominent of the three craters at the n^t near the mountains is 
Ax^medes Directly above Archimedes, on the margin of Marelmbnum, is the black nne*hke plain known as the crater Plato If yon 
eiosely m the lower left-hand comer you can make out the dimly outlined crater Copernicus, one of the hugest of all It is 
46 miles across and is nmmed in by monntams 12,000 feet high. Tbs smaller crater to the right and above Copermcns is Bullialdns 
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time may come when we shall build it up again, 
and then all men who toil ivill bless the moon, 
for it will be the slave of earth chained to our 
factories, turmng wheels, dnving our machines 
Moore, Sib J ora (1761-1809) Although 
Sii John Moore had a distinguished career as a 
soldier, it is the manner of his death which has 
made his name hve on in history 
He saw service in America during the War 
of Independence, then fought against the Irish 
rebels, in the Netherlands, and in Egypt before 
being knighted and promoted lieutenant-general 
In 1806 he was sent to the Mediterranean as 
second-in-command, and two years later led a 
division in an unsuccessful 
attempt to help Sweden 
Returmng home, he was 
immediately sent out to 
Portugal, and became, 
aoon after the Convention 
of Cintra, supreme com- 
mander of the British 
forces against Napoleon 
in the Penmsula He 
had to move his troops to 
Salamanca, in Spam, to 
assist his Spamsh allies, 
but ivas compelled to 
retreat in face of enemy 
superiority in numbers 
The port chosen for em- 
barkation was Corunna, in 
the extreme north-west, 
and Moore’s retreat to 
the coast over 250 miles 
of difficult country m 
midivinter has become a 
classic of British mihtary 
history 

In a last victorious 
stand, actually at Corunna, 
on January 16, 1809, 

Mooie was mortally 
wounded, and he died the 
next day Charles Wolfe’s famous poem, ine 
Burial of Sir John Moore,” graphically describes 
the scene at the gallant general’s graveside 
Moors. IVhen the Arab armies swept across 
northern Afiica in the 7th century, they found 
in the north-western coiner of the continent a 
uhite race of ancient ongin called the Berbers 
These they converted to Mahomedamsm after 
a sharp struggle at the be^nmng of the 8th 
century Then Berbers and Arabs jomed in 
SvadlL and nonquenn* Spain, and a nnxed 
race snranfi up caDed the Moors 

The^name Moor comes from the Latin mwi, 
hhe name for tlie Berber inhabitants of the old 
SSiZroKKinee of Manretenia, noir Morooeo 
today ehrefly to the people of 
mixed blood inhabiting the sea-coast of the 



SIR JOHN MOORE 

Sir John Moore fell in a wctonous rearguard action 
at Corunna in iSog He was buried on the field of 
battle, and the scene is described in a famous poem 
by an Irish poet, Charles Wolfe. “The Burial of Stf 
John Moore,” written seven years after Moore s death 
Palnlma Im Sir T lourrcaiw WoMonoI Portraft Oalleru 


MOOSE 

Bai bary States The typical Moors of Morocco 

are a handsome race, with ohve skin, black 
eyes, and black silky hair The women are 
beautiful in early youth, but grow fat rapidly, 
a quality much admired by their own people 
The Moors are courteous and intellectual, but 
also cruel and revengeful Of the pirates who 
infested the Barbary coast m former days, these 
mild-mannered cut-throats were the most feared 
The Moors reached the height of their power 
in Spam After the conquest ol the Visigoth 
kingdom m 711, and a period of great disorder, 
the famous Arab cahphate of Cordova was 
formed which lasted until 1031 FoUowmg the 
collapse of the cahphate, 
the Moors (Berber-Arabs) 
who had obtained control 
of north-western Africa 
crossed to Spain and 
wTcsted the power from 
the pure-blood Arabs 
After the battle of 
Navas de Tolosa m 1212, 
in which Alphonso VlJJ 
of Castile broke the 
Moonsh power m central 
Spam, the Moors still ruled 
the kingdom of Granada, 
which rose to a splendour 
rivalling the former 
cahphate of Cordova It 
was not until 1492 that 
the power of this Moorish 
kingdom, weakened by 
internal discord, was 
shattered by the armies 
of Spam 

The Moors were then 
expelled from Spam, to 
the great economic and 
intellectual loss of that 
kingdom A number of 
them adopted Christiamty 
and remained m Spam 
About 60,000 of theu descendants, called 
Monscos, dwell m Spam today Many remain 
of the days of Moonsh greatness are still lounn 
ra Spam, chief among which is the Alhambra 
palace at Granada (See page 140) 

Moose. Thelargesthvingdeercommonto 

the northern regions of the Old and 
World 15 the elk or moose, for ^he Jatter 
merely the Aroencan counterpart of the fiur 
wean elk The elk is found nght across the 
Old World from Scandinavia to Siberia, ^ 

found toin the 

ards It has long legs, and a big buh stan 
L feet high , It !>“ 

muzzle and large nostnls The fllv 

IS about seven hundred poun J, whJe unusual j 
large specimens attain twice this weight 
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MONARCH OF NORTH AMERICA’S FORESTS 



‘J*® “®s* powfrfni Wild aoiiaai of north Amenca When he’s m n horrT, be simply pushes 
stand in his way He fears no forest fo« for h^fs a match 


ns ereai as 1 400 nV,, nils - -u» vuDtasions nKBter specimens suca as the one shown attain weichts 

as treat as i 400 pounds, and boast antlers measuring six feet from tip to tip Moose are found chiefly in Maine Minnesota, 

soruera Miefu^p Caaida 
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The moose ran easily be distinguished from 
all other deer by the magmficent antlers of the 
male, which sometimes attam a spread of more 
than six feet Bach antler is hke a broad hand, 
with the palm curved and held upward, and 
with the margins set ■Hath prongs An average 
full-grown pair of antlers, 'with the skull, weighs 
seventy pounds They grow gradually, the 
first year they are knobs an inch high, the 
second year they grow to about a foot in length, 
and the third year they take on their palm- 
shaped character The fully formed horns are 
shed in December and sprout in April, reach- 
ing their full size m June It is remarkable 
to think of these enormous horns being shed 
annually and produced again in so short a time 
The moose feeds on •mllow-tipa, on the slender 
shoots of the stnped maple and other trees, 
and on bark and vanous evergreens It often 
wades in water up to its neck, to escape flies and 
mosquitoes and to feed on succulent water- 
plants When enraged a bull moose strikes 
vicious blows 'With its front feet as well as ivith 


1224, was almost destroyed in 1390 by the 
“Wolf of Badenoch,” as a son of King 
Robert II of Scotland was styled Elgin manu- 
factures woollens, tweeds, and plaid cloths and 
has several good distilleries 
M O r e , Sib Thojias (1478-1535) “ I say no 
harm, I think no harm , but I wish everybody 
good,” once declared Sir Thomas More, the 
great English statesman, scholar, and author 
This was no idle boast, for the man who made it 
was a lovable merry man, Hath warm affections 
and a kind heart Among his children he was a 
loving compamon, and often he would take 
scholars and statesmen into his garden to see 
his girls’ rabbits And yet this kindly genial 
man wished it engraved on ins monument that 
as Lord Chancellor he was "the scourge of 
thieves, murderers, and heretics ” 

Son of a prominent London barrister, young 
Thomas More was reared as a page in the house- 
hold of Cardinal Morton, who prophesied great- 
ness for his ward As a student at Oxford, More 
came under the influence of the New Learning, 


the heavy antlers, and is a dangerous foe for and later formed a close fciendship with the 
Man or beast Moose are rapid runners, and great Dutch scholar, Erasmus, who h’hs cap- 
have a sharp sense of hearing and of smell , as tivated by his cfaarmmg personahty He speaks 
a result they are difiioult to hunt In winter of More’s home as “ school and exercise of the 
they herd m small troops for protection Christian religion No wrangling, no angry word 

Morayshire, Scottish CoTOTY Washed 

by the broad waters of the Moray Birth, this his duty with alacrity 

countv was formerly called Elginshire for all Sf of wS 

official purposes, although the natives often ^ the ffistmguished Dean of St 

Spnsmg just over 475 square miles, inth ford Reformers,” who Jd much to promote the 

Favoured with a rich soil, equable temperature early L ^nd scourge 

whe^, barley, and oats Live^ oc ree g motives remained supreme in bis life, 

another profitable side of farming, large num S liVi/iav he scoiireed his body as 

bers of tL famous Aberdeen-Angus beef cattle and every-day he scoiirgefl ms y 

and Leicester and Black-faced breeds of sheep penance for sm 

being reared Other industries are whisky gQ^j^^fJ^SheeiJty of Henry 


b^ng^TeSed jSr “mdustiS are whisky of Henry VO 

man and Lossiemouth (where Bntain s fiia nf TTenrv VTII brought More, almost 

Labour Prime Mimster,J Ramsay MacDonald, Sh The 

was born) being among the olde^ in attracted by the nsmg lawyer’s 

haddock, and cod fisheries of the North S a 7 ® and cemality, and employed him on 

There is much natural beauty m Moray, parti- t ’ ° tmahted him, promoted 

Sy among the Oromdde Hdls and drag on^Cerfin.! 

the conraes of those femons salmon nvere, the t ^ ^ ^ jj „ 

Spey, Fmdhorn, and Lossie , ^Uarsnellor— -the first time that the office 

Elgm (population 8,000), the county town, on made Ch^ceuor 

the Lossie, fire miles above ^ When ^applied that Henry had 

^:ft.“SSe‘'c.STM‘ia?SSdm thepieaofiu health He reused to aehnoirledg 
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SIR THOMAS MORE IN THE TOWER OF LONDON 

Here are Sir Thomas More and his daughter, gazing out the windonr upon a party at monks being led to execution, dunng the 
stormy times when Henry VIII broke with the church of Rome Sir Thomas, formerly Chancellor of the kingdom, had been 
imprisoned on a charge of treason when he opposed Henry’s move His family urged him to acknowledge Henry’s supremacy, 
but he stood fast On the occasion which this picture illustrates, he characterized the monks as " blessed fathers who were 
going as cheerfully to their deaths as bndegrooms to their marriage,” and it was m this spirit that he met his own fate 

Ffvm (lie paMtittff bp J If Herbert 


Henry’s claim to be head of the En^sh Church, 
and for this defiance the Kmg had More — 
together ivith Bishop Fisher and others — com- 
mitted to the Tower on a charge of treason 
Agamst the pleadings of his favourite daughter, 
Margaret Roper, his wife, and his fnends. More 
stood firm, and on July 6, 1535, he was beheaded 

Even m his death More’s ivit did not desert 
him Climbing the scaffold where he was to die, 
he said to the officer in charge “ I pray you see 
me safe up , as for my coming down, let me shift 
for myself ” When the axe was about to fall he 
asked the executioner to wait a mmute until he 
had pushed his beard aside, observing, “ Pity 
that should be cut, which has never committed 
treason ” 

More IS famous as the author of “ Utopia,” a 
romance written in 1516 “ Utopia ” (meamng 

“ nowhere ”) is the name of an imaginary island 
which More represents as the abode of a happy 
society, free from all cares, anxieties, and 
miseries All men are equal, and everyone may 
worship as he chooses None is allowed to be- 
come rich through the oppression of others, 
property is held in common, and aU are required 
to perform the same amount of labour The book 
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had a pohtical object, for the evils which it 
depicts as remedied m Utopia are those which 
then afflicted England From the title of this 
book we get the adjective ” utopian,” which is 
apphed to plans for the improvement of society 
that are considered visionary and impracticable 
In 1935 More and Bishop Fisher were canonized 
— ^the first Enghsh saints to be created since the 
breach between Henry VHI and the Pope 
Morgan, Sib Henry (c 1635-1688) 
While stiU a young lad, Henry Morgan was 
kidnapped at Bristol and sold as a slave in 
Barbados, eventually joming the pirates who 
then had their headquarters m Jamaica 
His first important expedition v as as a ship’s 
captam in the attempted capture of Curacao in 
1666 When his chief, Edward Mansfield, was 
captured and put to death by the Spamards, 
Morgan uas elected “ admiral ” by the buc- 
caneers His career after this made him the most 
feared man on the Spamsh Main 
Tuo successful expeditions led by Morgan, 
with a full com m ission from the Governor of 
Jamaica, are worthy of particular mention 
These were the sacking of Panama m 1668, and, 
m the follounng year, his capture of the town of 
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CAPTAIN MORGAN DEFEATS THE SPANIARDS 


mormons 

But it IS perhaps as 
a unter rather than 
as a statesman that 
Lord Morley’s name 
will go down m history 
His hterary master- 
piece IS undoubtedly 
his “Life of Glad. 
stone, ’but close on its 
heels come his essay 
“ On Compromise ’’ 
and his masterly stud- 
ies of Burke and Crom- 
ivell, and of Voltaire, 
Rousseau, Dideiot, 
and other great 
Frenchmen 
Unlike so many 
other hterary men of 
rank, Morley was a 
bnihant conversation 


Like many pirates, Henry Morgan gained fame at home primarily for his privateering activities alist So much SO, 
against his country's enemies, for he rarely attacked ships belonging to England or her alhes indeed that Ladv 
In this old woodcut his ships are seen defeating the Spamsh fleet off Maracaibo in 1669 He n f J ^ 

then held the town, on the Venezuelan mainland, to ransom and sacked it, obtaining a rich haul Hersell nO 

of gold plate, jewels and silver mean exponent of the 


Maracaibo (now in Venezuela) and subsequent 
astomshing escape from the pursuing Spamsh 
fleet Morgan was sent home in disgrace in 1672, 
but managed to find favour ivith King Charles II, 
who sent him back to the West Indies as Colonel 


art of wise, witty con- 
versation, has recorded m her memoirs that John 
Morley fai outshone in this respect any other 
pubhc or pohtical figure 
The son of a Blackburn surgeon. Lord Morley 
was educated at Cheltenham and Oxford He 


Sir Henry Morgan, Lieutenant-Governor of 
Jamaica Morgan died at Port Royal 
Morgan, John Pibrpont (1837-1913) 
J P Morgan was certainly born “ with a silver 
spoon m his mouth,’’ but it was entirely due 
to his own business gemus that he rose to create 
and control the greatest commercial corpora- 
tion ever known — the U S Steel Co 

He was born at Hartford, Connecticut Apiil 
17, 1837, and began his caieer in a bank Morgan 
was only 34 years of age when he became a 
partner in a financial house that soon became the 
biggest m Ameiica He headed the Atlantic 
shipping combine, and was instrumental in 
restoring stability after the “ crash ’’ of 1893 
Morgan was a prmcely donor to chanties, and 
became the greatest art collector in the w'orld 
Mter his death direction of his undertakmgs 
devolved on his son (born 1867), who bears the 
same name The firm of J P Morgan & Co 
acted as the American agents of the British 
Government durmg the World War 
Morley, John Mobley, Viscount (1838- 
1923) With the death of Lord Morley on 
September 23, 1923, there passed away a great 
figure in statesmanship and literature, one who 
mav be called the last of the philosophic 
Radicals, the doctrmaire Liberals of the school of 
John Stuart Moll His ideas were expressed with 
such sincerity that he was called “ Honest J ohn 


read for the Bar, but soon took to journahsm 
Among other papers, he was editor of the 
“ Fortmghtly Review ” and the “ Pall Mail 
Gazette,” and he also edited Macmillan’s 
“ English Men of Letters ” series, in which his 
own life of Burke appeared 
Lord Morley was tivice Chief Secretary for 
Ireland, and m 1906 became Secretary of State 
for India He was raised to the peerage m 1908 
as Viscount Morley of Blackburn, and m 1910 
became Lord President of the Council, from 
which office he resigned m 1914, on the declara- 
tion of war against Germany In 1902 he 
became an original member of the Order of Merit 
Mormons. The term “ Mormons ” is really 
a nickname for members of the Church of 
Jesus Christ of Latter-Day Saints, an American 
lehgious sect 

Joseph Smith (1805-1844), founder of Mor- 
monism, received his first heavenly manifesta- 
tion, It IS said, at the age of 14 Other visions 
followed, including those which revealed to him 
the Book of Mormon, which purports to be a 
record of the early inhabitants of Americar- 
three groups of people, one of whom h^ad come 
from Babylon at the time of the confusion oi 
tongues, and the other two from ^^usalem 
about 600 BO He orgamzed the Church ol 
Jesus Christ of Latter-Day Saints mth 
members at Fayette, in New York State, m 
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1830 Missionancs ^^erc sent out and branches 
Here started in vanoiis states and m Europe 
Following trouble Avitli non-Mormons, the 
Mormon leaders were thrown into gaol at 
Carthage, Illinois On June 27, 1844, a mob 
stormed the gaol and killed Joseph Smith and 
his brother 

The Mormons then decided to go to the Far 
West On their thousand-mile trek to the 
valley of the Great Salt Lake, one of the notable 
migrations in histoi}’, they u ere led by Bngham 
Young (1801-1877) They arrived in Jul 3 ', 
1847 This first band of Mormon pioneers, who 
founded Salt Lake City, consisted of 143 men, 
three women, and two children Because thej 
had introduced the practice ofpolj gamy among 
about four per cent of them membership, the 
Mormons were once the subject of much 
notonetj Since 1890, however, the policy of 
the church has been agamst plural marriages 
In many countries, moludmg Bntam, Mormon 
missionanes are at work , and there are still 
Ignorant people w ho fear that these young men 
and women are cluefiy engaged m enticing 
young girls to go to Salt Lake City, to be 
married to some Mormon elder pos'^essed of 
several wives alreadj'' • 

Moroe'eo. Durmg the opemng years of 
the 20th century the Mahomedan country of 
Morocco, m the north-west comer of Africa, 
was a perpetual menace to the peace of Europe 
Bounded by Algeria, r~ ~ 

the Mediterranean, the , 

Atlantic, and the 
Sahara, and with an 
area about the size of ! 

France, it w as a land 
of great agricultural 
possibihties, and w ith 
unknown mineral 
wealth But never 
was realm so amaz- 
ingly misgoverned 
as this independent 
sultanate There was * ~ 
practicallj' no law ex- 
cept the Sultan’s 
whim He appomted 
ahorde of greedy mm- 
isters or viziers, who 
jntum appointedgov- 
emors of provmces, 
who in their turn 
selected the town 
officials and village 
sheiks No salanes 
were paid The lesser 
officials grabbed what 
they could by bribery 
and extortion from 
the poverty-stneken 


population They w ere then foi cod by the higher 
officials to disgoige a gieat jiortion of tbeir loot, 
whereupon the Sultan extracted the lion’s share 
from these latter The decisions of judges m 
the “ courts of justice ’ were bought and sold 
the man who bid the highest was always nght 
Powerful bandits were allowed to i;^est the 
conntrj In 1905, for instance, the notonous 
Raisuli captured Ion Perdicans, a naturalized 
American citizen and demanded about £14,000 
ransom In this case the Sultan of Morocco 
was compelled to pav the ransom himself 
Morocco as a Bone of Contention 
The rival interests of European powers — 
France, Germany, and Spam especially— gave 
rise to what was called “ the Morocco question ” 
France came to be regarded as having special 
interests in the country because of the dangers 
to French capital invested and to French nile 
m Algeria from the continued anarchy m 
Morocco In 1905 Geimanj’ suddenly de- 
manded a reconsideration of Moroccan affairs, 
and her threat of war produced a conference of 
the powers at Algeciras m Spam m 1906 
Then, m 1911, Germany agam brought Europe 
to the verge of war bv sending her gunboat 
Panther to Agadir (on the Atlantic coast), in 
violation of what France consideied to be her 
right m the country France and Gennanj 
were almost on the point of mobihzation when 
Great Britain let it be understood that she would 
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MORMON TEMPLE AT SALT LAKE CITY 
The Mecca of the Mormons >s Salt Lake City, in the State of Utah USA, and the lo-acre 
enclosure seen in the photograph holds all that is most sacred to members of the Mormon faith 
In it are the Temple the budding with six tapenng pinnacles on the right, the Tabernacle with 
its curious domed roof beside it and the Assembly Hall on the extreme left In the fore- 
ground IS the Pioneer Monument surmounted by a bronze statue of Bngham Young 
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support France, and Germany stated that no 
threat wets intended In this way the matter 
was easily adjusted and Germany agreed to 
recogmze a French protectorate over Morocco, 
in return for the cession to Germany of a large 
area of French temtory in cential Africa The 
aggressive party in Geimany remained dis- 
satisfied, however, and the war oioud of 1911 
helped to produce the whirlwind of 1914 
The Fiench protectoiate in Morocco is stdl 
in force, but there are also a Spanish zone in 

fa ' 


213,350 sq miles (of which 200,000 sq miles 
compiise EVench Morocco), and the total popu- 
lation at over 7,000,000 
Morocco is divided into two parts by the 
Great Atlas Mountains, which sweep parallel 
to the sea-coast from the Atlantic to the east 
coast of Turns Jebel Ayashi (14,600 feet), 
the loftiest peak in northern Afiica, rises in 
central Morocco Protected from the hot umds 
of the desert by snow-clad summits, the Moroc- 
can seaboard has a dehghtful and healthy 
, clunate.buttheregions beyond 
the mountains suffer from 
intense heat in summer and 
bitter cold m uanter 
The country produces great 
quantitiesof grapesandnearly 
all kinds of European and 
tropical fnuts Giamgroimg 
IS on the increase, wheat, 
barley, oats, and beans having 
been added to dtnra, the 
native millet Sheep, goats, 
cattle, and horses are raised m 
great numbers The future of 
Morocco IS beheved to he in 
its rich mineral resources 
The inhabitants consist 
chiefly of Berbers, Arabs, and 
Jews The Berber mountain- 
eers are the hardiest, most 
numerous, and most mdns 
tnous of these people The 

a strip running 200 miles 
eastivard from the Strait of 
Gibraltar, and an international 
zone round the port of 
Tangier Certain tribesknown 
as the Eiffs, led by Abd el 
Krim, gave much trouble 
after the World War until 
their commander surrendered 
to combined Fiench and 
Spamsh foices m J926 
The Sultan of Moiocoo 
resides m the French zone— 
normally at Rabat, but some- 
times at Marrakesh or Morocco 
(population 190,000), Fez 
(144,000), or Meknes Casa- 
blanca (258,000) IS the largest 
city The effective govein- 
ment is m French hands, uith 
a Resident-General at the 
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mixed population of the coast towns are known 
as Moors, and are mostly descendants of the 
Moslems who were driven out of Spain in 1492 
The large Jewish population also traces its ongin 
to the Spanish e^es of an earlier period 

In ancient times Morocco was known as 
Mauretania, and its early Berber natives were 
subjects first of Carthage and then of Rome 
In 429 the country was overrun by the Vandals, 
uho introduced the system of piracy which 
lasted for fifteen centuries 

In 682 the Arab armies, carrying the green 
banner of Mahomet, seized Morocco From 
that tune forward a long and confused contest 
for supremacy went on between the Berber chiefs 
and the Arab descendants of Mahomet At 
one time the rule of the Sultan of Morocco 
was extended right across the Sahara Desert 
to Timbuktu, hut later the anarchy and disorder 
set m which persisted down to the period of 
French occupation 

In the hMdle Ages Morocco was a centre 
of learmng and of industnes The city of Fez 
had a university as early as 859 Morocco 
leather, made of goat skins, was highly prized, 
and is wodely mutated to this day 

Morris, William (1834-1896) “ A man 

should put his heart mto his work, and tliat 
n ork should he the kind that he can care about ” 
Tins w as the creed of the English poet and artist, 
Wilhara Moms, a practical dreamer of extra- 
ordinary energy and versatility who had a 
strong mfiuence upon the hterary, artistic, and 
social life of his time 


The young Morris was remembered by school- 
fellow s at Marlborough as " a thick-set strong 
looking boy, mth a high colour and black curly 
hair, good-natured and kind, hut with a fearful 
temper ” , a strange boy, fond of doing things 
with his hands, of takmg solitary strolls, and 
of telling long stones of knights and fames 

Dunng qniet Oxford dajs at Exeter College 
he began a life-long friendship with Edward 
Burne Jones Both Morns and his fnend 
early developed a passion for a remote ideal 
beauty, particularly that of the Jliddlo Ages 
Then, together with Dante Gabiiel Rossetti, 
the poet-pamter, and Edward Millais, Alonis 
and Burne Jones founded the group called the 
Pre-Raphaelites {q i ) 

In ISSn Morns came out of his remote 
dream-world in which he had been tr>mg his 
hand at poetry, architecture, and p iinting, and 
married Jane Burden, a noted beautj whom 
he had often painted Kot wanting ana of the 
fashionable, clumsv, overtnmmed, gilded, and 
befringed hon<!e furnishings for their home, this 
tnie loaer of bcaiila began to design his oim 
As a jcsiilt of tins, Morns and Ins* colleagues 
founded an establishment for making household 
furniture and bcautifuUa designed and coloured 



L\ I 

DESIGNED BY WILLIAM MORRIS 


This old four-poster bedstead was used by Wilham Morns at 
Kelmscott Manor, his home in Oxfordshire— ^here, indeed, it 
still IS The embroideries were designed by William Morns 
and worked by his wife and daughter The verses on the 
valance were written by Morns 

curtains, rugs, tapestries, wall-papers, and even 
stained-glass avindows 

Later, at his famous Kelmscott Press at 
Hammersmith, Moms turned out man\ beauti- 
fully printed and illuminated books Among 
these were a number of his own , for Morns 
all his life was a writer of fluent and often 
beautiful poetry and prose 

In his later years Moms came more and more 
to realize that the social world was “ out of 
joint," and did what he could to “ set it right ” 
and make the world more beautiful for all 
He became an active Socialist, and jireached 
the gospel that work that brought no joj was fit 
only for slaves Throughout his life Moms 
roaj be said to have overworked Inm‘'elf on 
behalf of others He died October 3, 1896 

Among Morns’s works are "The Defence 
of Guenevere ” (1858), a book full of picturesque 
ballads , " The Life and Death of Jason " 
(1867) "The Earthlj Paradise” (1868-70), 
a volume of dreamj romantic narrativ e poems 
on classic and mcdieial themes, and ** News 
flora Nowhere ’ (1891), on account of a 
Sociohst Utopia which is supposed to be esfab- 
lislied m Britain m the not-far-distant future 

Morse* Svmol (1701-1872) "I wt^U 
tint in one instant I coiiid tell you of inv sifo 
arrival but we arc 3,000 miles apart and must 
wait four long wicks to hear from each other " 
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his plan in a senes of drawings and explained 
them to his fellow passengers With a few minor 
changes, the instruments he devised that day 
became the models for the ones which he later 
patented and which are now in use the world over 
Morse arrived back in New York a successful 
artist, with commissions awaiting him, and a 
life of honour and w'ealth before him But he 
chose to disappear mto a little shop m New Haven 
and hve through years of poverty, obscunty, 
toil, and ridicule in pursuit of his scientific vision 
He lived alone m kis shop, sleeping on a camp- 
bed, cooking his ovni food, often going hungry 
In 1837 he apphed for a patent on “The 
American Electro-magnetic Telegraph,” but the 
“ inld scheme ” was thought impracticable 
He w ent to England, France, and Russia seek- 
ing aid for his invention, but failure met him at 
eveiy step After almost superhuman efibrts he 
eventually induced the Umted States Congress 
m 1843 to vote sufficient capital to build a line 
from Washington to Baltimore In May, 1844, 
the first message was flashed over this wire 
The inventor’s labour of years was crowned 
with success From that time on the growth of 


Samuel Finley Breese 
Moise, a twentj'-year- 
old homesick youth, 
ivrote this sentence in 
a letter to his niothei 
in 181 1 She was m the 
old home in Chailes- 
toivn, Massachusetts, 
USA, and he had 
gone to London to 
study ait 
was at the moment of 
\i 1 iting that letter that 
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MORSE AND HIS TELEGRAPH 

This portrait of the famous American inventor, S F B Morse, depicts him at the receiving wfl 
lOnuou uu telegraph The tape in his hand bears a tracing of a message in the Morse Code ine 

Perhaps it lower picture shows the transmittmg key Type for each letter of the wde was placed 

X J gs this was drawn along the lever was raised and lowered, making electrical contacts 

rrom a leplica tn the Science Museum South hentmoten 


young Morse first conceived the desne to bridge 
space” with flying woids — a desiie which was 
later to give the world the electiic telegraph 
His hfe was one long record of courage, in- 
tegrity, patience, afld faith, of poverty and 
struggle nobly endured in the pursuit of worthy 
ends Courteous, studious, with his fathei s 
dignity and his mother’s gracious manner, he 
commended himself to his teacheis and fellow 
students He showed deep interest in chemistry 
and physics, especially in electro-magnetism, 
but art was his chief concern, and by the age oi 
forty Moise occupied a high place in it 
But all this time his love of science was 
struggling in the back of his mmd When, in 
1832, he was returning from Euiope in the 
steamship SuUy, there happened to be several 
men who were interested m electricity During 
a discussion one day Morse suddenly s«gge^ed 
“If the presence of electncity can be made 
■uiRible m any part of the circuit, I see no reason 
w !«?ience may not be transmitted by 
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the electric telegraph was rapid Although other 
men of science, b^th before and after 1837, m 
Europe and America, worked at the problein, 
Morse’s system became the basis of most land 
telegraph systems The code of dots and dashes 
he invented is still known as the “ Morse code 
(See table under Telegraph) The first attempt 
to lay an Atlantic cable was made in 1857 by 
Morse and Cyrus W Field Four cables parted, 
but the fifth was laid in 1866 (See Cables) 
Mosaic. (Pron mo-za'-ik) Few things Jow 
better how men love the beautiful than their 
efforts to make the floors, codings, and waUs, even 
the pavements, of their homes and temples 
artistic This may be seen best in mosaic worK, 
which consists of designs in coloured stones or 
glass made by usmg smaU pieces fitted together 
and held in place by cement The pattwn o 
picture thus becomes practically f j 

art war known to to 
Egyptians, and flourished during the patoy 
Rome It was revived later, especially 
m^h? arof the Byzantine Empire 



MOSAIC 

it came into great populaiity again m Italy 
during the middle of the 13th centuiy There 
has been a revival in modern times, and the 
demand for mosaic is steadily increasing 

Florentine mosaic, used chiefly for jeiielry, 
personal ornaments, and paper-u eights, is com 
posed of shells or stones of natural colours cut 
in much smaller pieces than are emploied in 
Roman mosaics 

Tesselated mosaics, used chiefl}' in floors, such 
as the famous one uncovered at Pompeii, are 
made of small cubes of marble, glass, or terra- 
cotta mcely pieced together Such pavements. 
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YOUNG RUSSIA IN MOSCOW’S RED SQUARE 
This photograoh shews the Red Square of Moscow where qo,ooo athletes from the 
eleven republics of the Soviet Union are giving a display to celebrate the zoth anni- 
versary of the Revolution The square stone building on the right is Lenin's tomb, 
standing in front of the grim walls of the Kremlin while in the centre is the former 
Cathedral of St Basil 


MOSCOW 

in fact, were a usual part of the typical Roman 
villa, and many have been unearthed in all parts 
of Bntam 

Moscow, Russia “ Holy Mother Moscow ” 
was the centre about which the old Russian 
empire greu up Now it is the capital of the 
vast Umon of Soviet Sociahst Republics, and 
also the capital of the Russian Sociahst Fede- 
rated Soviet Repubhc, a umt of the USSR 
To the Russian milhons Moskva, as it is 
called in Russian, is no longer “ Holy Mother ” 
because of the anti-rehgious dnves of the 
revolutionary leaders The old walled monas- 

, teries, the hundreds of 

churches with their bnght and 
bulbous domes, the turreted 
palaces, the myriad bells that 
pealed their devout hymns at 
evening — these gave Moscow 
its indmduahty But most 

y of the churches now have 
been converted to other uses, 
or tom dov n to make room 
for new buildmgs, and the 
bells now play popular songs 
There are business blocks of 
' . great sky-scrapers built in 

'< the bold, rectangular German 
Hu I style, and on the outskirts 

are row after row of modern 
/ buildings to accommodate the 
ti emendous increase in popu- 
Revolution 
Hon ever, Moscow still has 
many of the ton ers and bul- 
cupolas which make it 
dream city 

Hommatmg the city are the 
pink walls and battlements 
of the Kremlm The word 
means a citadel It 
18 an imposmg city m itself — 
a large tnangle enclosed m 
vails about sivty-five feet 
high There are mneteen 
gates , the 
loveliest, perhaps, is the Gate 
1 Redeemer, v hich m the 

old days was a shnne no man 
might pass without removmg 
' his hat In this toner the 
bells of a clock strike the 
, ^ ^ ; houis, md twice each day 

•»* y I the “Internationale ” 

^ ■ The I^remlin vas the legal 

~s — LI— J residence of the Tsars and the 

square'* VaticanoftheEussianChurch 

000 athletes from the Nov it IS the seat of the Soviet 
lebrate zo* anni- government, whose officials 

"Snt^e^rthe'former* reside m the foimer imperial 




palace 


building, 
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MOSBS 


known as the Palace of the Soviets, is under con- of its artistic productions-- its bmsh otib™ »i ,/1 
stmcton m another part of the orty flue mil ballet and theiama ofOa MoiZArtSS 
house the government offices Within the walls and Great Academic Theatie 
« of histone cathedrals and convents, Always an important centre of tiade, Moscow 
sacred rehes, big guns and cannon, tombs, and is now a meetmg point of the meat Russian 

and works of art railways and of air routes conneSng with the 
East of the &emhn is the lutai Gorod, or pnncipal cities of Europe and tlie Onent An 
Oninese city It is so called because the underground railway, or 


IS so 

Mongols built the wall surrounding it Next 
to the Kremlin, it is the most ancient part of 
Moscow It was once the residence of the 
merchants, just as the 
ICremhn was the resi- 
dence of the anstocracy 
Red Square, which was 
called “ Red ” long be- 
fore Russia became Red 
Russia, IS in the Kitai 
Gorod For centuries 
the square has been the 
centie of Russian poh- 
tical events It was 
repeatedly used as a 
camp by the Mongols 
was a forum and place 
of execution under the 
Russian monarchs, and 
undertheSovietgovern 
ment it is the centre 
of national demon 
strations and proces 
sions Its buildings are 
now occupied chiefly 
by government offices 
Dominating the square 
IS the squat, strangely 
imposing Lemn mauso 
leum, ' where crowds 
wait in long queues 
to view the khaki-clad 
body of their former 
leader The top of the 
mausoleum is used as a 
platform for public 
orators Three of 
the principal streets 
meet here, as do most 
of the city’s bus and 
tramway routes 



Planet Arm 

ON MOSCOW’S UNDERGROUND 
One of the achievements of the Sot et government of Russir 
IS the building of an underground railway m Moscow, the 
first section of which was ooened m 1935 It is remarkable 
for fhe elaborate decoration of the stetions, as may be seen 
from this photograph of the platform of Kievskaya station 
with its marble pillars, and floor inlaid with mosaic 


Metro,” was opened 
in 193t) A canal has now been completed 
linking Moscow with the Baltic the Black Sea, 
the White Sea, the Caspian, and the Sea of Azov 

Moscow’s history as a 
city dates back to the 
12th century It was 
the capital of all Russia 
from 1480 to 1711, when 
it was superseded by 
St Petersburg (Lemn- 
grad), and regained the 
position in 1918 The 
most striking event 
m its troubled histoiy 
occurred during Napo- 
leon’s mvasion m 1812, 
w'hen the burmng of the 
city forced the French 
to begin the disastrous 
“retreat from Moscow ” 
The population of 
Moscow in 1937 was 
4,137,000 

Moses. Among all 
lawgivers there is one 
supreme name, that of 
Moses, the great leader 
and lawgiver of the 
Hebreu s The story of 
his life as told in the 
Bible IS full of W'onders 
In the land of Egypt, 
where his people were 
held as slaves, the cruel 
Pharaoh ordered that 
every male child born 
to the Hebrews should 
be cast mto the Nile 
But Moses’ mother put 
her httle son in a bo\ 
made of bulrushes and 
Then 


One of the most note^voithy buildings in the laid it m the reeds by the river’s brink Then 
uare is the Cathedral of Saint Basil, built by Pharaoh’s own daughter found him there and 


square 

Ivan the Temble m the Iflth centuiy Legend 
says the Tsar had the architect blinded so that 
he could never reproduce its 12 painted domes, 
some tvnsted some scaled, each topped ivith a 
heavy cioss It is now a museum Moscow 
guards everything of educational or aitistic 
value It has many museums ivhich school- 
children visit regularly Homes of the former 
aristocracy have been converted mto school^ 
hospitals, or day nurseries The city is proud 
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cared for him Thus Sloses was saved for his 
destined woik of dehvering his people fiom 
cruel oppression and of founding a nation 
From Egypt Moses led his people through the 
Red Sea and the desert wnldemess to Mount 
Sinai Here, according to the Biblical account, 
amidst flashes of hghtmng that 
the mountain top, God gave to Moses the xen 
Commandments, written «P9", g 

stone These laws, often called the Decalogu 



MOSES 


MOSLEY 


(from the Gieck dela, ten, and hgos, 
word), formed the foundation of the 
ci\ il and religious law s of the Hebrew s 
(Exodus \\, 2-17) Thej turned the 
people away from the idolatry that 
they had leained from the Egyptians 
to a purer faith and a higher moral 
order In these simple cominandment s 
are the fundamental elements of all 
moral law , and they lia\ e had a tre- 
mcndoiib infliicnLe not only on the 
Jews, but on mankind as a whole 

Moses, who had led the people for 
40 >cxr& in the wilderness, did not 
hie to see them established m the 
Promised Land, but through the laws 
which hogaic them and the ideals he 
held before them, the httlc wandering 
band of shepherds was transfoimed 
into a nation, destined to bring moral 
and spiritual light to the world 

Among the heroes of the nations, 
few exhibit such a combination of 
strength and spiritual nobihty as 
Moses He had the courage to defy 
the great Pharaoh of Egj^t, and yet 
he was “very meek, aboie all men 
that w ere upon the face of the earth ” 
He led his people “ as a father carries 
his child ’’ 

The first five books of the Bible — 
Genesis, Exodus, Leviticus, Numbers, 
and Deuteronomy — or the Pentateuch 
(meamng “five books"), are sometimes 
called the five books of Moses, from 



MOSES IN THE DAY OF BATTLE 


the fact that their authorship was 
attributed to Moses Among the J ew s 
they are know n as the Torah, or law , 
because they contain the Mosaic law 
They tell, too, the story of Moses’ life 
Mosleys Sir Oswald Ernald 


This picture illustrates the Bible story of Moses ensuring the victory of the 
Israelites, under the leadership of Joshua, over the Amalekites When Moses 
held up his arms the Israelites prevailed and when he let them down the 
Amalekites prevailed Towards the end of the day Moses strength failed, 
and his arms were supported by Aaron (left) and Hur 

From the picture ly Sir Jf’in Willow P Jl 1 Slanchcrier Irt Gallery 

Born and, when it became clear that Mosley was 


November 16, 1896, eldest son of Sir Oswald mchmng more and more to Fascism, the handful 
Mosley, Bart , the leader of the British Fascist of M P s who had joined him from the Sociahst, 
movement entered Parliament as Conservative Liberal, and Conservative ranks, left him He 


M P for Harrow m 1918, but, dissatisfied with 
the pohey of his party, he detached himself 
from its ranks and sat as an Independent from 
1922 to 1924 In the latter year he joined the 
Labour Party, being returned M P for Smeth- 
wick Although he lost his seat m the 1924 
general election, his forceful personahty and 
his bnlhant oratory rapidly established his 
reputation amongst his new colleagues He was 
re elected for Smethwick in 1926, and m the 
second Labour Government held cabinet rank as 
Chancellor of the Duchy of Lancaster 
A growing contempt for what he described as 
the “ spineless apathy ” of the Socialists led 
him, in 1930, to sever his connexion with the 
Labour Party, and to found the New Party 
But m spite of his energy it failed to prosper. 


stood as a New Party candidate at the general 
election of 1931, but was defeated 

Almost at once he re-formed the rehes of the 
New Party under the title of the Bntish Umon 
of Fascists He visited Italy to study Itahan 
Fascism (q v ), and on his return closely followed 
Contmental methods His reermts, who became 
known as Blackshirts from their uniform (made 
illegal by the Pubhc Order Act, 1936), were 
largely young men, who became involved m 
many ugly “ scenes ” with Communists Pas- 
sions w ere raised to fever heat m the East End 
of London when the Fascists embarked on an 
anti- Jew campaign 

In 1928 Mosley succeeded to the family 
baronetcy He manied, in 1920, Lady Cynthia 
Curzon, who died suddenly in 1933 
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MOSQUITO 


MAN’S MOST DEADLY FLYING FOE 

tn the an is a great deal older than the invention of aeroplanes, for 
{as IS fold here) the battle between Man and mosquito has been raging 
for years We also learn of the mosquito’s cousin, the tiresome gnat 
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A^OSquitO. It IS probably true that the 
weapons of the rflalaria-carrjnng and 5'ellow- 
fever- carrying mosquitoes have claimed more 

victims among manlund 
than the swords and 
spears of all the conquer- 
ing warriors of history 
Until recent j'eais no 
one suspected that the 
mosquito was one of the 
loot causes of the evil 
reputation of many of 
the fair and fertile lands 
of the tropics, wheie so 
many white men lost 
tlieir lives 

When De Lesseps and 
The Malaria Mosquito gallant army of 

French engineers undeitook to cut a ship canal 
through the Isthmus of Panama, it uas the 
mosquito rather than the magnitude of their 
task which totally defeated them De Lesseps 
and his force attacked the Isthmus like a 
besieging army, but the mosquitoes drove them 
back The engineers returned again and again 
to the assault, only to be mown down relent- 
lessly by diseases spread by these tiny insects 
Not only did the European exploiers, mis- 
sionaries, traders, soldiers, and officials, whose 
duties took them into tropical lands, suffer and 
die fiom malaria and yellow fever, but the 
natives of these countiies also succumbed to 
these mysterious diseases bj thousands every 
year For centui les both maladies w ci e 1 egai ded 
as inevitable Even the doctors had no idea how’ 
these diseases w ci e caused They wei e put dow n 
to the ehmate Yet the veiy mosquitoes that 
weie to blame, instead of being lecogmzed as 
the cause of the spread of disease, were also 
taken for granted in these climes 

Precautions m the Tropics 
Residents, both European and native, in 
tropical lands regarded the mosquito as an 
unavoidable affl’ction which they had to put 
UP w ith The natives filled their huts with smoke 
to drive away tlie mosquitoes, and the Euro- 
peans covered their windows and doors and 
Licened their beds with mosquito netting m 

Older to obtain pi otcction 

It was the mosquito’s bite, and the painful 
swellmr^lnol. followed, that they tried 0 
avoid the-v iicvci imagined that the mosquito 


Colons “Sn 

Indian Modna' olio m 1808 dnemonn 


the malaria-carrjmg powers of one kind of 
mosquito Following the work of Sir Patrick 
Manson, he thus opened up a new field of 
knowledge, whicli later made possible the dis 
eovery that yellow fever was earned by aiiotliei 
sjiecics of mosquito 

It u as not an accidental discovery For j cais 
Colonel Ross had been dissecting and e\a mining 
mosquitoes under the microscope in an Indian 
hospital before he found the tiny paiasitc in 
the stomach of a mosquito, which he pioi cd wa*. 
lesponsible for malaria 

Further expeiiments showed that the inalniia 
mosquito (Anopheles) is not the cause of niaiaria 
in one sense, hut w'hen it sucks the blood from 
a person suffering from malaiin it takes into its 
owm system the malaria parasite and transfers 
it to another This discovery paved the was 
for the further discovery by Dr Walter Reed 
m 1900 , that yellow fever was similarly trails 
nutted by the Slegomyia mosquito 

Life-Story of the Mosquito 

The mosquito lays its eggs in floating, boat 
like masses on any still water, from puddles in 
the road or domestic water-butts to large lakes 
The latvae emerge and wriggle about in a vor\ 
lively fashion They breathe tluough then tails, 
and as they have to do so by thrusting them 
through the surface, it is possible, by putting 
paiaffin all over the surface of any water, to 
di ow n the larvae This is still a recognwod w ay 
of controlling mosquitoes The pupae, too, 
swim about by means of leaf-hke appendage^ 
at the tail-end of their bodies In due time 
the perfect insect emerges on the surface ot tlic 
water, and when its wings are di> it taUco to 
the air In biting a victim of malaria, it gets into 
Its own system the paiasitc causing the di^ca^e 
and it passes this on to the next portion it bitc« 

We do not, Uickih , suffer much froni the rnal^ 
ana mosquito m tins country, though 
times when such marches .is those alon,. 
south bank of the Thames, where now - 
situated Battersea Park, were ' 

breeding haunts But in places on the Con 
tinent a verv grc.it battle has Imd to he on 

Bg^Bl tto ;nSotB p.«B, m n.l5 , .hB 

between Rome and the sea """ 
for hundreds ofycari= because of he 
plague , now they have been drained an 

quite healthy to In cm ,raftl\ tli*^ 

Gnat, are m man} « ,]"j, „ioro 

«aine a. niosqmtoc-, .md jln' 'ni-' 

tominon in BiKam Both J j ,,,|. 

m:oup of the tine arid um wmiJd {>r 
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HOW THE MOSQUITOES SPREAD MALARIA 



The picture shows a much enlarged section of human skin At the top is a hole caused by an Anopheles mosquito’s bite, leading 
into the blood stream In it are malaria spores, with one of them entermg a red corpuscle The next three corpuscles to the left 
show the spores developmg Below these are corpuscles illustratisg the two phases in the life of the parasites Some spores dioide 
ind form round bodies which attack other blood corpuscles creating the symptoms of the disease as shown along the dotted bne 
Others develop into crescent-shaped bodies which are taken up by the bite of another mosquito Below we see the changes which 
the malaria germ undergoes in the second mosquito’s body, finally developing the spores which wiU mjfect another human Tietim. 
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MOSQUITO 

have difficulty in dis- 
tinguishing them ivithout 
a magnifying glass, unless 
you were an expert But 
there are ways of telling 
which IS which, even when 
both specimens are not 
there at the same time for 
comparison , and it is 
worth while being able to, 
so that you may know 
whether the little insect 
that has just stung you 
IS a dangerous one or not 
The gnat (Cviex) when 
at rest holds its body 
parallel ivith the suiface 
to which it IS clinging, 
while the mosquito has it 
rather cocked up, inth 
the tail in the air The 
gnat’s antennae are longer 
than the proboscis, oi 
snout, while those of the 
mosquito are shorter In 
the latter insect, too, the 
proboscis looks thick, ow- 
ing to the length of the 
palps (sense-organs) which 
are folded along with it , 
m the gnat, the palps are 
short and not usually 
visible at all In the larval 
and pupal stages there 
are other differences, but 
these are only to be noted 
when you examine these 
httle creatures mth a 
high-poweied lens In 
both cases, the female is 
the one responsible for 
the “ bites ”, the male 
IS harmless, being a drink- 
er of vegetable juices only 

Moss. The mosses 
which form beautiful green 
carpet -like expanses on 
the forest floor, or appear 
like brilhant green rosettes 
on decaying logs, wet 
boulders, and dripping 
cliffs in ravines and gor- 
ges, are masses of very 
small plants, each of which 
by itself has a separate 
stem, and httle dehoately- 
formed leaves giov-ing out 
from It all the way from 
base to tip 

Bach moss plant is held 
firmly fixed in the soil. 
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This raftlike mass is a duster of the gnat 
greatly enlarged, floating upon the surface of 
and ready to produce the tiny larvae seen 


s eggs, 
a pond, 
below 
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Here are several newly hatched larvae diving into the 
water They are little water animals, feeding upon 
minute organisms of various sorts, but they must 
come to the surface to breathe 


r 
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Here are several larvae becoming pupae At the left 
IS a larva Next comes a pupa, with the empty larval 
skin attached, then two empty skins, a pupa, and, 
at the extreme right, another larva 

i ’ 
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his view shows a newly-formed adult gn^, crawling 
at of Its pupal skir, which floats like a little boat on 
the underside of the surface of the water 







re starting on its bloodthirsty 
IS stretching its legs, ’js ^ 

.thermg strength for its first flight to lano 

THE LIFE-STORY OF A GNAT 
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and obtains its nourish- 
ment, by means of a num- 
ber of httle thread-like 
roots, as is the case irith 
the higher plants Some 
mosses, instead of stand- 
ing erect, tiail over the 
ground like tiny velvety 
vines, which interlace and 
form a thick dense mat 
Mosses as a rule dehght 
in moisture, and their 
habit of growing compactly 
together makes them able 
to hold large quantities 
of iiatei in storage for 
use dunng diy periods 
Mosses are called by 
botanists “ flowerless ” 
plants, because they do 
not have the showy blos- 
soms which we are accus- 
tomed to see on many of 
the higher plants The 
process by which they 
repioduce is very curious 
Each moss plant grows up 
from a tmy green thread- 
like trading structure, 
known as the prolonema , 
this sends up, here and 
there httle buds which 
develop into the moss 
groudihs mth which we 
are famihar In the tips 
of some of these moss 
plants glow stiuctures 
called aicliegowia, in winch 
eggs develop In othei 
moss plants grow still 
other structures, called 
anthendia, in which are 
developed free-swimmmg 
male cells (sperms) 

Wien the moss plants 
become covered with a 
film of water, the hfcde 
sperms go sinmming, by 
means of tiny hair-hkc 
appendages (called ciha), 
over to the archegoma 
and there fertdize the 
eggs Prom the egg there 
then grows another soit 
of plant, iibicli, curiously 
enough, takes root riguv 
m the top of tlie aiclie- 
gonial plant where the egg 
was developed This plan 
is known as the spoiopliyfe 

(spoie-plcUit) 
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Mosses begin life as a thf eadiike trailing stnictuie called 
a "protonema*' (1 ) This protonema contains buds, some 
called “archegonia’ (2) containing eggs, and others 
called “an^endia” (3) containing male cells The pic- 
ture shows a cross-section of a part of the anthendia 
The complete plant, with both kinds of buds forms the 
moss we know At the proper time little cells from the 
anthendia swim through the moisture corenng the plant 
to the eggs, and fertilize them The eggs then produce 
stems supporting capsules (4) These are called “spor- 
ophytes ” In the picture one is shown complete and 
one in section The sporophytes produce little “spore" 
cells, which develop into new protonema (5) and so 
start the cycle over again 






a 
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THE CURIOUS LIFECYCLE OF MOSS 


On top of this sporophyte groits a little case and which usually prefer even damper situ- 
nhioh contains spores Spores are more or less ations, and are green or yellow in colour Most 
equivalent to the seeds of higher plants, but of them may be distingmsbed from the mosses 
they are very minute, so that a mass of them by their thicker leaves, which look rather soft and 
together resembles a httle cloud of dust When fleshy, and usually he flat on the ground 
the sporophyte is npe, the little case at its tip “ Irish moss ” is not a moss, but a seaweed, 
opens, and the spores are scattered about by and “ Iceland moss ” is a hcben {See Lichens) 
the wind From each spore there grows a new “ Honda ” or “ Spamsh moss ” is a flowering 
protonema, completmg the cycle plant Some 5,000 species of true mosses are 

Mosses (M-usci) are often confused with the known, distributed all over the world, and of 
hverworts {Hepaitcae), which, with them, form these the sphagnum or bog mosses are of con- 
the group Btyophyla in the plant kingdom, siderable value to Man Their pale sponge- 



LOVELY DETAILS OF THE LOWLY MOSSES BENEATH OUR FEET 
If you ’ook at moss under a magnifying glass you will see that rt is far more than a carpet of green woolly stuff Sometimes it 
has a beautiful fewer-like growth, as shown by Mmum homum to the left Or perhaps you may discover a curious “ fruit ’* 
such as that on Biyum capillans (centre) Still other mosses look like a tangled forest, such as Hypnum tamanscum on the right 
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like leaves, filled with hollow cells, absoib hquids 
with great rapidity, and hence make an ideal 
surgical dressing with which to pack wounds 
Large quantities were used for this purpose in 
the World War of 1914-18 
The sphagnums grow in large patches in damp 
meadows, bogs, and swamps When they occui 
along the shores of a lake or pond, they often 
gradually fiU up the whole area with their spongy 
growth Such a filled-up pond is called a 
quaking bog, because, hke some enormous 
sponge, it trembles and quakes when one wallcs 
upon it, while the oozing of the water is heard 
on every side Some such bogs are as dangerous 
as quicksands, and have been known to drown 
men, horses, and cattle Growths of sphag- 
num accumulating through thousands of years 
helped to form the deposits of peat found in 
England, Ireland, and other countries 
The Earth’s First Carpet 
At the present time mosses seem rather 
humble members of the plant kmgdom But 
they played a great part in makmg the land fit 
for animal habitation After the most piimitive 
plants (algae and fungi) had carpeted the bare 
rocks, and by heaping up their dead bodies 
provided a little store of nutritive soil, the 
mosses and hverworts appeared and took up the 
work In time their remains provided a rich 
soil, and thus made possible the gioivth of higher 
plants The mosses and the higher plants 
together formed the material which supported 
ammal life on land Mosses stiU exercise this 


regenerative function when great catastrophe?, 
such as the eruption in 1883 of the Krakatoa 
voloano off Java, stnp the land bare of life 
Mother Goose* Who was Mother Goose ? 
Nobody knows, yet evei jmne of us is acquainted 
with her rhymes A widelj^- circulated story 
declares that the original Mothei Goose was a 
certain Elizabeth Goose (oi Veigoose) a widow 
of Boston, USA It is claimed that she sang 
these ditties to hei infant grandson, and that 
the lad’s father, who was a piintei, pubhshed 
them m a book in 1719 No trace of such a 
book, however, has ever been found, and long 
before that date the name “ Mother Goose ” 
was used in Erance m connexion inth vanons 
stones and myths of a foUc-Iore character 

The fiist mention of this French ' Mothei 
Goose ” 18 to he found in an old French poem 
of the year 1650 In 1679 a Frenchman, Charles 
Pei fault, published a book of fairy stones nndci 
the title “Tales of Past Times, by Mothei 
Goose ’’ It contained such stones as " The 
Master Cat ” (our “ Puss m Boots “ Little 
Thumb ’’ (OUT “ Hop o’ My Thumb ”), “ Sleep 
mg Beauty,’’ and “ Bluebeard ” This book 
proved very popular and was soon tianslated 
into English 

In 1760 a London publisher named John 
Newbery transferred the populai name 
“ Mother Goose ” from the fairy stones to a 
collection of old nursery jingles, and the 
have ever since borne the name of this mythical 
authoress (See Nursery Rhymes) 


A MACHINE that CHANGED the WORLD 

\A/hat would ow modem world be like without the motor-car^ Yet 
^ only so recently as 1896 all mechanically-propelled road vehicles had to 
have a man walking tn front waring a red flag 

Motor-car anp Motokotg No invention mile < Of all motor 

has more rapidly revolutiomzed human life 

B.,— -bUors The, tax.s, lomes W M 

were clumsy and un- eveiy big city There ate even 

reliable, and a hoise and ever-mcreasmg nailea^ Tlwro 

couldeasilyoutdistance sleeper-buses 

any of them Today deep as they ride through ^ the 
neJrly half a million The motor-^ar has hnked 

motor vehicles are to^, a few minutes of r.dmg 

manufactuied tn one withm his reach y lias also 

ifeai in Great Britain 
alone About 85 per 


withm his reacn uy a - 

over good roads Motor transpoit ka 
revolutiomzed warfare, tkrougk tkc m c 
of “tanks’’ and “ tractors,’ and by moK 

5:rri;ure'«ro..i po^bto ofcr'frc r»n b, 

vehicles of many types, oines^ but electric vans are still pre 
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SOME ANCESTORS OF THE MOTOR-CAR OF TODAY 
Top left IS a “horseless carnage ” of a make still famous m the motonng world— the Daimler This strange-looking 
contraption of 1896 had a dog-cart body and tiller steering Top right is a 1903 Unchester that was still running m 193* 
Below are two more famous types of car The Napier of 1905-6 (left) was one of the de lute models of its time, while the 
Model T Ford, or “ Tin Lizzie " (nght), was perhaps the most familiar rehicle on the road in the early post-War years 

top nght The Aulomr bottom Topical 


Now tile Diesel engine is making consideiable 
headway m the lorry and passenger car field 
(iSee Internal Combustion Engine) The first 
cars had a speed of only a few miles an hour , 
but cars now speed at 70 to 100 m p h Special 
record-breaking cars have exceeded 300 m p h 
The idea of a self-propelled vehicle is not 
new Sir Isaac Newton thought of it more 
than 200 years ago In 1769 Nicholas Joseph 
Cugnot, a Frenchman, built what some call the 
first motor-car This vas a three-v heeled 
steam carnage ivhich ran a fev miles, and 
then upset because it vas too heavy to take a 
sharp turn at three miles an hour ■ 

Robert Trevithick’s steam carnage of 1802 — 
which had dnving wheels ten feet m diameter — 
was another defimte landmark m the history 
of the motor-car Twenty years then elapsed 
before the steam road vehicle was really estab- 
lished as a practical means of transport 
It IS difficult to decide who built the first 
petrol-propelled motor-car Perhaps chief 
credit belongs to Gottheb Daimler, a German, 
who by 1883 had developed a oar with a 
Daimler engine w orking on the Otto cycle , his 
first petrol driven motor-car was built m 1887 
In the same year two Frenchmen, Fanhard and 
Levassor, patented a clutch and gearbox which 


were basically the same as those stiD fitted tc 
the vast majority of modem cars 
In England, the horse transport operator's 
were mainly responsible for the passing of a 
senes of Acts that effectively’^ retarded progiess 
Two may be mentioned — ^the famous ‘ red flag 
Act,” which demanded that every car should 
be preceded by a man carrying a red flag , and 
the Act restnctmg speed to fow miles an hour 
The first great name among the English 
pioneers is F W Lanchester who pioduced his 
first car in 1895 This meorporated w ire w heels, 
pneumatic tires, and other “ modem ” ideas 
The histone London-Brighton nm m Novem- 
ber, 1896, was the occasion for the tearing up 
amid rejoicing of the red flag, for the Loco- 
motives on Highways Act had just been passed 
Henceforth development was bewilderingly 
rapid Among the other successful designers 
in the first decade of the 20th century was F H 
{later Sir Heniy) Royce, soon to become famous 
as the builder ol one of the w oild’s marvels of 
engineenng It is a notewoithy fact that all 
the biggest manufacturer in Biitam today were 
buildmg cars befoie the World War 
It was liaid to interest industrialists in the 
nianufactuic of motor-cais in the early dais 
One y’oung Amencaii inventor made a car he 
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believed could be sold at a ponular ■orioG This nf j a i 

was the foundation of the world’s largest motor ^ breakdown, therefore, means 

car factory, the plant of Hemy Ford^ which has for 5, ♦T substituted 

made rehable cars available tomiUions of people availahlp 

m aU parts of the world (See Ford Hen?r?^ lu f P™- 

This same Henry Ford taught ’the infant ao^nKl-nU.J ? Trr 77 -m r ^ hUgC 

motor industry the principles that placed it in 
the hrst rank among industries Those pnn- 

AlnloQ TCTAI^A _ *1 • ^ 


r X — it,, VI VUG nuse 

factories estabhshed by WiJham Moms (now 
Lord HufSeld), Lord Austin, and others 
The modem motor-car factory is a whimng 
mve of complicated machinery which maVpg 
thousands of parts, of many different matenals, 
and performs nearly all the operations of as- 
sembhng and fimshmg Every piece must be 
accurate, some to one ten-thousandth of an mch 
Every detail of construction lias a separate 
department, such as machine shops, wood 
worfang departme^, pamt rooms, and up- 


xuose pnn' 

cipiM were standardization and mass production 
In the COTly days cars were often idle because 
the breaking of some small nut, bolt, or other 
not very important part meant putting up 
the car until a machinist could fashion a new 
part to replace the broken one Ford standard- 
ized the parts of his car, and the other makers 

soon allowed him Today the leading manu- woraing aepartment, pamt rooms and un- 
facture rs turn out identical parts m hundreds holstermg rooms The mmphcated engmes are 

“ — — —— — \ fiogether in still an- 

V- ^ 


other department 
Every large factory has 
its well-equipped labora- 
tory, where scientific 
1 eseai ch goes on contm- 
u&lly m quest of neM' 
possibihtiesin carburet- 
ters, engines, lubbei, 
fuel, pamt, or anything 
that would improve the 
product or i educe its 
cost Non -splinter 
glass, to reduce danger 
of injury in crashes, and 
stainless steels, made of 
various steel alloys that 
do not rust oi tarnish, 
have been developed 
Mass production of 
cars IS accomplished by 
“progressive assembly,” 

V hich IS one of the mat - 
vels of modern manu- 
facturing efficiency 
In a typical plant the 
steps of construction 
are as follows Fast, 
the tv 0 long side mem- 
bers are fastened to 
gether by the cross 
members, and this bare 
frame is placed on a 
moving platform which 
is dravn steadily for- 
waid along a chain or 
belt As it moves along 
its route, V orkmen 
attach the various parts 
— spiings, brackets for 
the running boards, 
silencer, axles, and 
many other things 
A spray of naphtha 



MOTOR-COACH 


Kei/atone 


DOWN TO THE SEA dx 
The " charabanc ” has developed into the long-distance motor-coach, and this bu^r scene in 
the Victona Coach Station, London, resembles that on the platforms in the adjoining railway 
terminus There is now a network of regular coach services to all parts of the country, many 
travellers preferring the road journey to that by railway 
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MAKING MOTOR-CARS 
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cleans the frame of any dirt or giease it may 
have accumulated, and it is then spray-painted 
m less then a minute The frame is next 
passed through a drying room built over the 
assembly line When it reappears on the other 
side, it gets a coat of varnish and is sent agam 
into a hot room to dry When cooled, it 
resumes its journey along the assembly hne 
Now the M heels aie shpped on to the axles , 
the engine comes along anotliei track, is swung 
down from above, and is fastened securely in its 
proper place in the frame Next, the electnoal 
system units and othei accessories are fitted to 
the moving and growing assembly Presently 
the ladiator, bumpers, fairings, and runmng- 
boards are all m place, and the job is complete 
except the body When tlie unit reaches this 
stage it IS called a chassis Finally, the body, 
inth the instrument panel, swings down from 
above and is fastened to the frame The neces- 
sary connexions aie made to the mstruments — 
and instead of the bare fiame of a short time 
ago, there is a complete car 
Some manufactureis have estabhshed large 
proving grounds at their plants to test each com- 
pleted machine under actual road conditions 


try out new features of design m an actual race 
The motoi -car staited out as a machine having 
but one or tiio cylinders, which gave jerky, un- 
certain poiiei to the wheels Today it has a 
power plant of four, six, eight, twelve, or even 
sLxteen cylinders The four-cyhnder ei^ine 
came to be the flist standard power plant and 
contmued so for some yeais To some extent 



it has given way to the six, and the eight is also 
popular— partioiilaily in the cheap, fast, and 
laige vehicles of American design 
Open bodies were the lule on early oars 
because closed cars cost much moie Since mass 
production has brought down the price of 
closed models, the open car is now confined 
mostly to so-called “sports” models The 
first touring cars— large, heavy models seating 
fire or more passengers, incluchiig the diiver— 
had no tops Now this tj'pe, of which few are 
sold m England, has a leather or fabric hood 
which can be folded back, and side cuitains 
There are still a number of open two-seaters 
with a “ dickey ” seat behmd Sports models 
are usually lower-built than regular types of the 
same make, bemg designed for higher speeds 
Some Types of Motor-Cars 
The coupe, the smallest closed car, nsiiallj 
has a ngid top and glass windows, with one seat 
for two persons The “ drop-head ’ coupe 
18 an attractive variation 
The saloon, by far the most popular type of 
bodywork, has only one compartment There 

IS often a sliding “ sunshine ” roof 

A hmousine is a completely closed car, with 
wmdows separatmg chauffeui fiom passengw 
compartment, which may have one fixed Mat 
foi three persons and two folding seats Ihe 
cabriolet has a hood extending over both pas- 
sengers and chanffeur, from whom fh® P®®’ 
sengers usually are separated by a glass shield 
A landaulette has a folding hood over the rear 
compartment , the front covering is ted 
Many special bodies are built by coacii 
makers, particularly 
for tbe more expen- 
sive oars Caiavans 
and tiailers, contain- 
ing sleeping quaiters, 
kitchenettes, and 
other convemences, 
are not uncommon 
For some years 
following the World 

■ I War designs remamed 

much the same Then 
some designeis tried 

the front-wheel drive, 

' witli engine, trans- 

- •' ' mission, and front 

, .'-Or axle all m one unit 
,3 Special unit 





. - to steer with the fiont 

* ' wheels while they 

~ weie nndei power 

COMPETITORS IN A FAMOUS ROAD RACE depression of 

TheGiaodPnxS'Endu.„cehe,S^2’“ 
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Eryttone 

REFUELLING THE 1937 RECORD BREAKING ‘THUNDERBOLT’ 


The world s land speed record, hdd for many years by Sir Malcolm Campbell, fell to another 
famous English raang dnver, Capt GET Eyston, on Nov 19, 1937, when he covered the 
" flying mile ” on Salt Lake Flats, Utah, USA, at the astonishing speed of gtx 42 m p h 
In August, 1938, Eyston improved this speed to 345 m p h , and agam in September t 6 be set 

up a new record of 357 5 m p h 


engines with higher 
compression latios 
came in, to give 
more power at less 
cost , gears were 
silenced, and trans 
missions and clutches 
improved , controlled 
ventilation gave 
flesh air without 
draught m closed 
cars Riding com- 
fort was improved 
by suspending the 
front wheels from 
separate springs 
instead of on one 
axle A still more 
stnkmg change was 
the trend toward 
streamline or 
semi - streamline, 
design, reducing air 
resistance and im- 
proving the car’s 
looks !Fittmgs like 
spare wheel and 
luggage earner 
now totally enclosed 
A side of motonng that indirectly improves 
the lot of every motorist is racmg Motor 
racing is now a highly organized sport which 
attracts huge crowds eager to watch their 
favounte " aces ” hurthng at breakneck speeds 
round a special track or over roads No great 
road races are held on a pubhc highway m 
England, because English law does not permit it 
The nearest approach is the RAO Tounst 
Trophy (T T ) race for sports cars, previously 
held on the Ards circuit m Ulster, hut trans- 
ferred m 1937 to the new circmt at Bonington 
Park, Derbyshire Another great race held at 
Domngton is the Grand Pnx, at which the 
fastest Contmental racing cars are seen 
Famous Races for Sports Cars 
The most famous of foreign sports car events 
IS the Le Mans 24-hour race, m which the Grand 
Pnx for distance covered is the most coveted 
award The French Grand Pnx race is now 
also for sports cars only Ordinary village 
streets have to be negotiated m events like the 
Monaco Grand Pnx and the R A 0 “ round-the- 
bouses ” races m the Isle of Man 
The great English racing track is, of course, 
Brooldands, near Weybndge, m Surrey This 
was originally bmlt m 1907, but has been fre- 
quently relaid It is of pear-shaped design, a 
lap measuring about 22 miles There are now 
three circiuts at Brooldands, including a road 
circuit opened in 1937 Notable races are held 
hero annually, such as the British Racmg 


Bnvers’ Olub’s " 600 ” Then there are meet- 
ings, consisting of several races, on days like 
"W^t Monday Foreign “ speedways ” include 
Montlhery near Pans, the Avus track (Berhn), 
the Nurburg Ring m SW Germany, and 
Amenca’s great track at Indianapohs 
The Enghsh sporting motonst finds many 
other events to engage his attention There are 
strenuous hill-climbing competitions, notablj 
that at Shelsley Walsh (Worcestershire), reh- 
abihty tnals, and long-distance rallies The 
most famous of the latter is the Monte Carlo 
Rally, to which cars are dnven from places in 
the most remote parts of Europe In connexion 
with this se\^e test of car and dnver, there is a 
Goticours d’ Elegance, prizes bemg awarded for 
the smartest and best-eqmpped cars 
The fastest cars on earth — ^those designed 
simply and solely to capture the world’s land 
speed records — cannot, of course, be “ let loose ” 
on an ordmary racing track Dnvers like the 
late Parry Thomas, the late Sir Henry Segrave, 
Sir Malcolm Campbell, Cobb, and Capt Eyston 
had to find an absolutely level and obstruction- 
free surface stretching for miles for their record 
attempts Pendme Sands in Glamorgan were 
tried, but eventually found wanting , then 
Daytona Beach in Florida became popular , 
but nowadays the Salt Lake Flats, Utah (also 
m U S A } is the principal scene for some of the 
most astomshing feats ever performed by Man or 
machine {See also in Fact-Index under Records) 
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The rule of the road m force in the United 
Kingdom demands that aU vehicles approaching 
one another shall keep to the left of the road 
This IS the opposite to the " keep right ” rule 
obtaimng in almost every othei country in the 
uorld British cars are, therefoie, built uith 
right hand steering On all roads drivers are 
supposed to keep close to the near (left) side, 
leaving the centre clear for cats uishing to 
overtake them Where one driver seeks to pass 
another from the rear, he should signal his in 
tention and pass to the other driver’s r^ht 
The driver ahead must keep to the left, giving 
ample room to pass, and must not increase his 
own speed A driver must not attempt to pass 
another on a bend oi a lull-top Before trying 
to pass a car ahead, he must be suie he has suffi- 
cient cleaiance to get safel}’’ back into line, 
without having to cut m between cars It has 
alw ays been assumed that a vehicle reaching an 
intersection of tw o roads fust has the nght of 
way, but main road traffic takes precedence 
over that from side roads Pedestrians along 
a road are supposed to face vehicular traffic — 
that 18 , w alk on the light All these and many 
other examples of good conduct on the roads 
are contained in the Highway Code booklet 
The Law Affecting Motorists 
Motoi law in Britain is governed by the Hoad 
Traffic Acts, 1930 and 1934 The most fai- 
reaching change m the latest legislation is the 
establishment throughout the countrj in all 
built-up areas of a uniform speed hmit of 
30 mph Local authorities have power to 
enforce certain restrictions on parking, etc 
There are also laws about lights foi cais, 
since many accidents are caused by glaring 
or impropeily adjusted headlights Every car 
must turn on at least its side and tail lights 

How the Modern 

B modem motor cir is a mal^ el of compact 
arrangement Everything that clever engineers 
c in do to make it dependable and easT to run has been 
done 'While its mechanism maj seem at flrsb ei.tia- 
ordinarilv compheated, once you Im e learned the pur- 
pose of each of the parts, vou will realize how essentially 
simple IS the general plan 

Lot us now, vvnth the help of the pictures, mastci 
the details of this vvonderf^ machine and see what 
happens when the driver begins lo work the contiols 
The Motor cab s “ Bbaib Centre ’ — Hie man who 
dtiv cs a car must think of nothing else He h is enough 
to do His hands and feet are instantly readv and alcit, 
ind his whole attention must be divided between the 
road and the controls used in operating the car He 
h IS before him (Fig 1 in the foUovnng page) the steenog 
wheel, the gear lever, the brake pedal with the clutch 
pedal at its left, the p irking or hand brake level, the 
starter button, tbo accolenlor pedal for controlling the 
intake of gas and thus the speed, and the liom button 
in the cciitic of tbe wheel 

Tlie biako pedal opoi lies the ‘ seince ” brakes, u«cd 
111 oidinarv driving Tlicse brake all four wheels hv 
means of metal shoes lined with friction matciial 


after hghting up time No hooting is allowed 
in a built up area between 1 1 30 p m and 7am 
All W'ho have anything to do ivith motor-cars 
— and that means nearly everybody — should 
have a clear understanding of the principles 
of their w'orking This may save many an 
awfctiard moment, peihaps standing by helpless 
when a car breaks down on a country road 
But to know the theory of a motor-car does not 
necessarily mean a knowledge of driving one 
One learns to drive a motor-car properly only 
by careful practice under a vanety of con- 
ditions By the experienced driver the right 
thmg 18 done instinctively, and driving becomes 
a pleasuie both to the driver and those with him 
The best maxim is “Never put yo'urself in a 
position wheie you have to depend on the other 
man to save you from a smash ” (iSceRoadSafety) 
Licences and Tests for Drivers 
Eveiy prospective motor-car driver must 
be at least 17 years of age, and official dnving 
tests must now be passed The licence is 
obtained from the local County Council and 
penodically renew'ed In addition, a tax is 
imposed on every motoi vehicle, and the latter 
must be covered by an insurance policy for 
“ thud party ” risks The greater part of the 
taxes is paid into the Road Fund New drivers 
who have not yet passed their test must hold a 
provisional licence, carry “L” (for learner) 
plates on the car, and always be accompanied 
by a licensed driver 

How much does it cost to lun a car * Today 
it is estimated that the average cost for an 
8 h p car IS 2 18 pence a mile, on an annual 
mileage of 5,000 These same figures put 
the aveiage yearly cost of a cai at just over 
£45 (not including garage) A car depreciates 
in value at least 20 per cent in its fiist year 

Motor-Car Works 

which engage with the surfaces of the brake drums 
The hand brake may operate on cither the rear brake 
drums or on a drum on tbe propeller shaft of the 
transmission system 

The geai lever is moved mto anv one of four, or 
sometimes Hi e, positions to select the proper gear ratio 
for the varying conditions met in driving If it is in 
” neutral ” position the engine is disconnected from 
the drive shaft 'When in this position the engine 
may be left running and the car wUl not move, even if 
the clutch is left in Tlie clutch is used to transfer the 
power of the engine graduallj to the transmission and 
thence to the driv e shaft It should be let in gradually 
fo avoid lorking or damaging gears or other delicate 
parts of tbo car s mechanism 
There nio a number of other controls and devices 
to watch On the dashboard is the instrument panel 
On the make of car shown here the ‘ dash ” contains a 
“choke,’ clock. Ignition kpj and light switch, hand 
thiottlc, speedometer, oil pressure gauge, ignition warn- 
ing light, and petrol gauge The choke clinches the 
nii\tuio of petrol and air to si ait a cold engine , the 
light switch controls all the lights the speedometer, 
Uiiven by a flc\iblc shaft from the ti insin ssion, is a 
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IGNITION & 
LIGHT SWITCH 


ventilator” 
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L SHT \ 


CHOKE CONTROL * “ ' ' 

throttle control 



Fig 1 This IS a iTpical arrangement o' the controls and instruments board as fitted to a medium- 
sized car They are grouped m the most convenient position for the driver On either side of 
the “ dash ” is a •' cubby hole ” The gear lever is to the left of the wheel 


clock-iikc dc\icc nliicb tellb how far the machine hoa 
tra% elled and bow fast it is moving , the tlirottle go\ ccns 
the operation of the engine , and the oil gauge tells if 
theie IS enough lubiicatiiig oil m the crankcase and if 
it la circulating properh An ammeter shows if the 
d\ namo is not charging the battery as it should The 
Ignition key helps to prevent theft of the car , often the 
same key opei ites the dooi locks 

Near the instrument panel, on the right, is the button 
vhicb contiols the automatic windscreen •niper, and m 
a suitable position for the drivei (often outside the oar) is 
his driving mirror, required bv Ian Conveniently 
placed on the steenng- wheel is the switch for the electnc 
iiafnc indicators, or “ trafficators, ’’ now commonly 
used instead ot band signals 
Both the steering wheel and its supporting column 
are usually made of a steel core covered with hard 
rubber or some such composition as bakehte 

A small electric bulb illuminates the grouped instiu- 
ment panel by indirect light, keeping the glaie fiom the 
eyes of the diner The panel is coiered with glass to 
protect it from dust and moisture , and it can be re- 
moved as a umt for repairs 

Each instrument has a atoiy foi the caieful drner, 
and he always heeds what each tells him Failure to 
do so might mean serious damage to the engine or 


accessorvparts,such as 
the batteryordvnamo 
Now that we haie 
examined the controls 
of the cir, let us turn 
to the “ skeleton,* or, 
more properlj ep«ik 
ing, the “ chassis " 
Thc Chassis axd 
ITS Parts — In Rg 2 
w e look down from 
above on the chassis of 
a car with all the es 
sential ports in place 
At the front is the 
radiator, which helps 
to keep the engine cool 
From the engine itself 
w e can trace the path 
of the power to the 
loar wheels through 
the clutch, tnnsmis 
Sion, propeller shaft, 
difterential, and rear 
aale On the right side 
of the engine, near the 
front, IS the dynamo 
which charges thestor- 
age battery On either side are the starting motor, the 
Ignition distributor, and the pump which supplies petrol 
to the carbmetter The starting motor eliminates the 
former labour of tuimng oscr the engine with a 
hand crank The distributor sends electric current to 
the sparking plugs in each cylinder, timing each spark 
so that the explosions take place m proper order At- 
tached to the frame also are the accumulator or battery 
and the brackets to suppoit the running board 

On the left side of the chassis are the eahanst pipe 
and the silencei for the exhaust The silencer usually 
consists of a chamber or senes of chambers m which the 
exhaust gases are allowed to expand slowly tlirougb 
baffle-plates A tail-pipe carries them out at the rear, 
so that poisonous fumes cannot reach those m the car 
The frame of the car is fairly simple, yet it must be 
well designed, and built of stiong pressed steel, to watli 
stand the seveie twisting and bendmg strains to which 
it 13 subjected The long, rail-hke parts which compose 
the sides of the chassis are made m " deep section " — 
ttiat IS, deep enough from top to bottom to withstand 
the stress imposed by the w eight of the engme and the 
body Smee steel grows tired, or " fatigues," as the 
engmeers sav, every effort is made m car designmg to 
guard against undue bendmg and twistmg of the fcame, 
and the crystallization which repeated bendmg causes , 
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FiE B The chassis includes the engme, transmission, suspension, steering, and braking systems, as well as the frame 
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Ob^ loiistv 1 
built fmnic mil soon 
ilcrclop nnnoMng 
nitles find squcnks, 
both in itscU nnd 
throughout the wholo 
bod^ bolted to it 
Strong CTOS'! members 
nrc meted to the side 
traincs , and at Hit 
joints, sfilTonmg pieces, 
csllcd “ gtrasets," help 
to keep the frimo from 
getting out of line fore r*.-, 
nnd sft Probsbij' no }j 
other induslrs Ins con / 

tributcdsomuch to the 
chemistry of steel nnd 
the dcielopmcnt of lU 
nllois ns hns the motor 
tmde Snfets is of flrsi 
imporlnncc m a car, but 
light Height iscssentnl 
to economs in con 
struction nnd cconoms 
in operation 

Keeping in mind the Fig 4 This is a four-cylinder s; 

general plan shoH-n, let various parts and components rel 

us csaminc the details front Cf 

of a motor car, one 
bv one 

STcrniNO Meciiamsw — ^The general layout of the 
steenng mcchnmsm is shovm m Fig 3 flio inclined 
stcoHng column or tube a, the upper end of uhioh carries 
the steering hand-ulicel (not sbonn), operates the steer 
ing leiei or drop arm h through norm gearing or other 
mechanism compictclj enclosed m the steering bo\ e 
The loner end of the Icter b is connected by the drag 
link <1 to a Icier e projecting from the offside steering 
iicnd iilitle the offside nnd nearside steenng heads 
are connected bv the track rod/, so as to move together 
front nnd rear ends of the draj, link d are connected 
to the loi ers by ball and socket joints “ loaded ” with 
spnngs so that there is no slack 

Tlie amount of movement that can be given to . 
the front wheels is limited, and the terms wheel look, | 
steering lock, or, simply, lock, are used in this con- 
ncsion The greater the lock the smaller is the turning 
circle of the car, and the more easili mav it be . 
manoeuvred in limited t 

spaces : ' © ’ ' v/ 

The E^oI^E— Fig 1 
shows a four ci Iindcr engine 

— the centre of poiier — n . — , ]r 

seen from the left side — a vw ^ n. ici'O 



Fig 4 This IS a four-cylinder side-valve engine with clutch and gear-box m section The 
various parts and components referred to in the article are easily distinguishable Only the 
front ^hnder is shown completely sectioned 

Covrieia ot ‘The Autocar 

—The general layout of the more detailed view of parts shown m Fig 2 Beginning 

ovm m Fig 3 The inclined at the left we sec the fan, dm en by a belt from a pulley 

the upper end of nhioh carries on the front end of the crankshaft then the timing 

lot slionn), operates the steer chain from the crankshaft to the camshaft Nest come 

hrough norm gearing or other two cylinders, the first cut away to show the piston 

icloscd m the steering bo\ c and connecting-rod and the second showing its two 

er b IS connected by the drag side valies, abo the water jacket surrounding the 

sting from the offside steering cylinder and exhaust and intake ports The valves arc 

and nearside steenng heads operated in this case by adjustable tappets The 

> rod/, so as to move together tappets arc worked by the cams on the camsh ifl iihich 

f the draj, link d are connected lift them one by one as the camshaft revolves (see 

1 socket joints “ loaded '* with Timing Gear section) Vali c spnngs return the i alves 

mont that can he given to Engines of this type are called ‘ side 

, and the terms wheel look, pSl \ valve ’ engines , others have overhead 

lock, are used in this con- Mflf ||« camshaft and i aives , the “ sleeve 

ick the smaller is the turning I | R| i alve ’ is vet another type 

he more easili mav it be | CooiisG Stbtbm — ^WJ ien we think of 

cd 'P bhe constant fire of explosions in the 

' ' ' g ' ' I ^ engine, it is cosi to see that some cooling 

1 J>'!|i) “ ■ ■ ' ■ " 1 ' arrangementis needed to keep the engme 

me I ^ from o\ erbeating Most motor car cn 

p — ~ n It 1 gincs are water cooled A current of 

—a ^ sb , Hater already cooled m the radiator is 

pumped into the jackets around the 
|ll cvhnders, floinng back to tlie radiator 
' through the upper pipe There it is 
A ll again cooled by the ru^h of air drairn 

^ \ is§l e through the radiator by the fan The 

iv k \ K ! O radiator has a large number of thm- 

^ I ^ I- — walled tubes or cells through h hich the 

water flows Few tvpes of car are 

“r, 5 ra™.-«pso.o.a.^OTto «.K 

cylinder jackets to assist orculabon. ^^ther care must be taken to 

/Tw water from freezing, which 

\ / would stop ite circulation, and might even burst 

un \ / r* radiator or the heavy engine casting Some 

\ I J Sallil . chemical which has a low freezmg-pomt may be 
k added to the water m winter 

iy/ The E^GIKB AT WOHK — ^In the article on 
„ T iS' Internal Combustion Engme will be found a sim- 

|ij J i plifled diagram, showing an engine cyhnder nnd 

J k 'fijl lUustrotmg the cycle of operations necessary to 

give an explosion In each car engine cyUndcr an 
ent of the steefing mechamsm oi a ear explosion occurs once in every two revolutions ot 


General arrangement of the steering mechamsm oi a ear 




motor-car 


MiKartef 
fdref art! Atr 
Ui£iyne 


■/feed/e Valvt 



hfUOi 

reraty AeecUe 
Value er to stctint 

A 

■Petnil Itvtl 
•float 


j Atr 
lalet 


fetro! 


Fig 6 Oiagram showing how the air and petrol 
aremuced and then supplied to the engine proper 

the crankshaft This means that the piston travels 
down and up twice during the evele, winch is called the 
Otto foui-stroke cycle in honour of its inventor A 
mixture of air and petrol is drawn mto the cyhnder by 
the suction of the piston m its doivnward movement 
This IS called the mtake stroke The inlet valve closes 
and the piston compresses the mixture mto a verv 
small space on its upward path This is the compression 
stroke Then the spark is delivered to the cyhnder and 
the charge is exploded, and this expands and forces 
the piston down agam This is the third or filing 
stroke Next the exhaust aalve opens, and the piston 
again goes up, pushing the burnt gases out into the 
exhaust mamfold from which they pass mto the air, 
thus completing the fourth and last stroke These steps, 
of course, are repeated m extremely rapid succession 
What the CABBURErrEE Does — The carburetter is a 
marveUous little device in which petrol and air are 
mixed This mixture is draira mto the cylinders where 
it IS exploded by the spark just in time to drive the piston 
down and propel the car Although there are many 
different types of carburetters, the general prmciples 
illustrated m Fig l» apply to all of them The liquid 
petrol from the tank is led into the float chamber either 
by the simple force of gravity, a vacuum tank system, 
or by an engme-opeiated pump When the petrol m 
the float chamber reaches a certam level, the rising of 
the float automatically closes the needle valve and cuts 
off the supply The level is so adjusted that the main 
jet is constantly filled almost to the tip 
It is shown in page 2231 that the downward motion 
of the piston m the cylinder on the left causes a suction 
through the induction pipe The carbuielter is attached 
to this pipe, and receiaes this suction, uliich draws au in 
through the air inlet show n 



Fig 7 RoMer-chaindnve 
connecting crankshaft 
and camshaft 


petrol in the mixture, the more power 
up to a certain point In ordei to keep 
the engine lunnmg slowly when the 
throttle is closed, a small idling jet is 
provided, winch lets a sni ill \oIume of 
explosive mixture mto the mtake mam 
fold just above the throttle A com 
pensating jet m conjunction with a dnsli 
control allows the driver to regu 
late the flow of petrol so that it 
gets the best proportion of 
liquid mto the air A clioke can 
be used to close oil the air so 
that the mixture will bench m 
petrol for easier staitmg The 
proper proportion for the mix- 
ture by weight is approximateh 
15 parts air to one of petrol A 
stop screw controls the idling 
speed of the engine 
The Tmixa Geak — To cn 
sure the proper operation of an 
engine, it is essential that all 
parts of the engine function 
“ m tune,” as the engineers sav 
This is regulated by the tuning gear such as is shown in 
Fig 7, comptismg a cbam and sprockets 
The picture shows how the small sprocket fixed to the 
crankshaft dm es the large one on the camshaft The 
latter gets its name from the cams it carries These are 
metal projections which revolve with the shaft, and every 
tune one comes round on top, it opens a i all e 
Tht Clutch — The clutch is a device for disconnecting 
the engine fiom the rest of the driving mccbamsm The 
tvpe lilustiated (Fig S) is known as the single plate 
clutch The parts of this clutch are named in order 
fipom the engine (left) to the transmission Other forms 
ate the double plate and multiple disk clutches All are 
similar m action One or more friction surfaces are 
permanently connected tlirough the flywheel to the 
engine , and one or more are connected to the trans 
mission gear sjstem When the clutch is thrown out bv 
piessing down the clutch pedal, onla the first of these 
surf ices revolves with the engine But when the pedal 
IS released the two meet, grip each other and reiolve 
together This passes the power on to the transmission 
gears The chief purpose of the clutch is to enable the 
driver to shift the gears while the engine is runn'ng, as 
descnbcd and shown in the succeeding sections 
In the ingenious “ fluid flvwheel ” or hidraulie coup 
Img svstem fitted to a few makes of cars, the ordmari 
clutch IS supeifluous The effect is such that the flj wheel, 
immersed m oil, functions without nnv possibilili of 
fieicencss in 1 iking up the diive It is normalh used 
m conjunction with a pre selectiie gear box hv which 
the actual gear change is performed bj depressing the 

clutch pedal aftcrsclcct- 


As this air is forced to 
go through the narrow 
funnel - shaped opening 
round the mam jet, it 
travels with great speed 
and draws the petrol 
tlirough the nozzle m the 
form of a fine vapour or ^ 
spray which mixes with 
the air, making the ex-+r 
plosive gas that is carried 
through the upper pipe, 
or mamfold, to the engine 
cj Under The throttle, 
which IS operated bv the 
hand lever or foot ac 
celentor, regulates the 
flow of am, and this de- 
termines the amount of 
petrol that is drawn from 
the mam jet The moie 
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Fig 8 


A single-plate dutch in ertended order The dutch forms 
the coupling between engine and gear-box 


mg the gear bv a lever 
on the steering-wheel 

The Gear Box -- 

Petrol engines havelittlo 

power at low speeds H 
the engine were alwav= 
connected through the 
clutch dirccth to the 
dine shaft, it would be 
impossible to start it 
as easils as we do, nor 
would it be fle\iblc 
enough for general use 
To o\ Cl come this in- 
herent wcikness in the 
engine the transniusr^ion 

peal svttteni i^'iised "he 

chief jirmciple of thn 

sistcmis tint when two 

team of different size 
ire me-lied or linked 
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topdlipr, lliphrfif' oni* ■nill ic 
\ol\c more «lowh (iml willi 
more force) tlnn Die sniil) one 
U the Inrpc one ln«i twice 
mine tcct ii AS tlie smnll one, it 
will make onh one turn while 
the sninll one turns twice ’1 Ins 
m<ikc3 It iwssiblo for the cnpne 
cmnkslmft to re\ oh o ripitlh , 
while the prorcller slmft re 
vohes Mowlj 

With the olyecl of nmkiiiB 
clear the princtjOe of o]'emlion 
of change speed BoannB and 
before twrninp to a liter tcjie 
of freir-bo'c Iiimub const int 
mesh helicil teeth for | ic iiik 
silence of opcrition, refen nee 
should first be imdo to I ir 
in whicli is ilhistntod, in dii 
Bramnnlic fonn, the throe 
speed and rtcorse f,cir of tin 
ordiiiin sliding pinion tepe 
The dricint, sbiift a nnd the 
drnen shaft b of the pnr hot Fir 9 
are connected respect n eh to 
the clutch shift — i c the driven 
member of the clutch, nnd tothe propeller (cnrtlnn) shift 
In all modem pcir-boxci these two slnfti are in line, 
so tint when the; arc clutched tof;c(lier a diiect drnc 
is obtiincd tliroiKth the Roir box the Reir wheels in 
which then mereh rotitt idh In tin eonstnietion 
shown the foniird end of the «li ift h ii spipoteil m the 
reir end of the shaft a, the coniie\ion between these 
two being either i pliin or a bill boiring The two 
shifts arc clutched together when the f,cir wheel c 
15 moicd to the left so tint intern il teeth on this wlic<t 
engige 01 cr the teeth d at the side of the geir wheel c, 
winch IS mtegnl with or fixed to, the shift a ihe 
w heel c 13 pcrminentlr in mesh w ilh 1 he wheel / mounted 
on the countcrslnft e w Inch is usu illi amuged i crticilh 
undcineitli the main shifts a nnd b 
To ohtiin the next lower, or second, speed the geir 
wheel c is moved to the right, out of eng igoment w ith the 
teeth d, into the ncutnl position in w Inch it is socn in the 
diagrim It is then moicd firthcr to the light until it 
cngigcs the gc ir w heel h, w Inch rotates with t lie wheel / 
The shift 6 is then dm en it i low er speed tlnn the sh ift 
a through a gear tmn c, /, h, e YTlien i still lower geir 
mtio 18 necessirv, the wheel e is moicd into the iieutnl 
position and the wheel j is moi cd to (he left to engige the 
wheel k earned bi the 
countershaft It will be 
noticed thit the pur of 
wheels /, 3 gno 1 dilTer- 
ent geir ratio from the 
piir h, c , shift b IS there- 
fore driien from shaft a 
it 1 sliU lower speed 
Every vehicle aboie i 
certim weight must be 
provided with a reveme 
gear, and m the present 
case the reverse is ob- 
t lined by sliding the 
geir wheel j to the nght 
until it engiges the re 
verse pimon ni, which is 
mounted onashiftcim 
mg mother gear wheel 
{not shown) perminently 
in mesh with the wheel 
k on the countersliaft 
The smill dngrims 
show how these chinges 
maj be midc, wheels 
not m nse in tich cise 
being m outline onlj 


In this, as in ill modem gear- 
boxes, it IS possible to select 
and to engigo anr one of the 
geirs dirccth without pissing 
through 1111 other geir To 
enable this to be done the gear 
wlicels ire opented m whit is 
called 1 selective minner Ihc 
geir lever miv be moved (o 
engage a groove in either of the 
two eliding members n, p, Ibc 
member n being connected to 
nnd operating the geir wliccl c, 
while the member p operates 
the gcir-whcci j When either 
wheel is operated the other is 
nccc«sarilj m neutral, so that 
(he geir boxcinnot be jammed 
bv the simultincous engigc- 
ment of two purs of wliccIs of 
difTcrent ratio 

The top geir or direct ratio 
between the engine and the 
nxici IS usually between 4 and 
S S, there being considerable 
V It lit ions according to the size 
of cir Ihis top geir ratio bis 
shown a tcndenci to become loner of recent vcirs owing 
to higher engine speeds To tike a ivpical csimpio 
of modem geir ratios, if the top geir ratio is, say, 4 5, 
the second geir would b<* so selected (hit the ovenij 
gnr ratio IS about 7 5, tbit is, the isle would make 
7 » rciohitions for eiery revolution of the engine The 
llr-t speed geir would be ibout 13, ind the reverse gear 
probibli rather loner tlnn (his for example, 13 These 
V inou« gear ratios differ considcnhlv n itb differcntmikes 
of cir, hut the above range mi> bo liken as tvpical 
^Iinv C1W are now fitted with i gearbox giving 
four forward speeds nnd one reverse speed , this ad- 
ditional speed ratio increases the size, weight, and 
expeme of the geir box subslantinllv , ind there is still 
some difference of opmion is to whether it is> necessirv 
It would seem thit, gcncriUv speikmg, i four-speed 
geir box 11 pirticuhrh desirable in the case of a car 
lining a siinll highspeed engine, and thit it miv be 
superfluous where a lirge low 'speed engine is fitted 
A verv grtit number of geir boxes are constructed m 
which the seieral purs of gearwheels ire ilwijs m 
mesh, md the dilTcrcnt changes ire mide by conncctmg 
the wliiels to their shifts, as required, bv meins of 
Eubstintiil dog cliitcbcs For instance. Fig 10 shows a 

geir box which bis con- 
stint mesh, belicall} cub 
geiTS on both second and 
third speeds tFbc gear 
c}iingc» arc effected by 
slidmg the dogs shown 
on the upper, mim shaft 
into engigement 
The pnncipa) difficulty 
of gear changing hes in 
the sj nchronizmg of the 
speeds of the two gear 
wheels whose teeth hare 
to be meshed In the 
sjmehromesh gear-box 
a small fnction clutch 
IS emploved to do the 
work of synchromzation 
It 13 possible to do the 
ordmirv movements of 
double declutching vn^ 
the svnehro mesh geir- 
hox, md with that 
svstem the changing 
cm be invimhly smooth 
ind effortless But 
double declntching is not 


d e 



drdScetd ?nd 1st , Reverse 

c' Tod Speed Speed Speed 

A three speed rcir-box vith direct drive on 
third (top) speed, is exphined in the text 



Fig 10 Gear-boj. arrangement of a modern 14 h p car It will be 
seen that helical gears are incorporated for both second and third speeds 
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necessary , changes up 
and down can be made 
directly without noise 
provided the gear lever 
IS moved dehberately and 
the cone clutches are 
given time to do their 
work Some cars have 
an overrunning clutch 
in the gear assembly, 
which disconnects the 
engine when the wheels 
tend to run faster than 
the engine does, as 
in going downhill This 
IS done with rollers m 
tapered slots, which take 

hold when the engine must pull, but let go for 
over-riding This feature is called “ free wheel- 
ing,” and has many variations 

Rear Axle and DrarcBENTiAL Gear — ^Up to 
this point we have been concerned onlv with the 
mechanism that carries the power to the propeller 
shaft In order to make the wheels go round we 
must have some means of making the rotating 
motion of this shaft “ turn a comer ” and rotate the 
axles The differential (Figs 11, 12, and 13) accomplishes 
this purpose The crown wheel A is driven by the bevel 
puuon B, the crown wheel bemg bolted to a flange on the 


Bbaees — Tivo tvpes of brakes are in 
common use These aie the mechamcal 
and hj drauhc systems Tig 14 shows the 
construction of the mechanical type, while 
the mtenor of a typical hydraulic brake 
IS shown in Pig 15 The brake drums on 
each of the wheels are of practically the 
same construction The hand or parking, 
brake may be connected either to the 


Fig II Back axle of a car 
with differential gear 
cage which carries the 
crown wheel 




Fig 13 This illustrates the principle of the differential Left, 
both axles free , when the bevel pinion cage is rotated both 
are driven If one is held or retarded it acts as a fulcrum 
around which the bevel pinion " climbs ” 

diffeiential box or cage C, which rotates on the same axis 
as the axles D and B, but quite independently of them 
The differential box carries two or more bearing pms P, 
on which the two small bevel pimons G are mounted 
These pinions are capable of mdependent rotation on 
the pins P, but are both in mesh with the larger bevel 
wheels secured on the ends of the axles D and B The 
pins P are usually integral with a central spider H 
As loi^ as the axles D and E rotate at the same speed, 
owing to the car travelling in a straight Ime, there will be 
no rotation of the pinions G on their pins P, the whole 
bemg rotated as if sobd by means of Uie crown wheel A, 
bolted to the differential box C The drive is, however^ 
transmitted through the pimons 
G to the differential wheels all 
the time, the two wheels being 
balanced by their engagement 
with opposite sides of the pimons 
For this reason the term balance 
gear is often used 

When the car turns to the 
right or to the left, one of the 
axles D, E will have to turn 
more qmckly than the other, 
owing to the road wheel which 
it drives being on the outside of 
the curie When this takes 
place, it will be obvious that the 
two small bevel pinions G will 
have to rotate on their pms F, 
while one of the bevel wheels 
IS turning faster than the other 
One of the axles then rotates 
faster than the differential cage, 
and the other more slowly 


Fig 12 Cut-away view of orthodox bevel differential gear 
The small view shows how differential casing is mounted to 
run as a unit m axle casing 

wheel brakes, or to a special drum on the propeller 
shaft behind the transmission It senes to look the 
wheels so that the car will not move when parked on a 
slope Hydrauhe types tiansmit pressure to the drums 
through a senes of tubes, pistons, and cyhnders Thev 
usually haae a solution to prevent freezing 

Lubrication’ — ^The lubrication of motor-car engines 
IB mvariably earned out by a combination of the “forced 
feed ” and “ splash ” methods In the latter, a suppl} 
of oil earned m an oil pan below the crankshaft is 
maintained at a defimte level in small troughs, one 
below each connectmg rod On the bottom, or beanng 
cap, of the rod is a small spoon or scoop, which dips into 
the oil it each turn of the engine A port of the oil 
IS driven up and mto the beanng, the smplus splashing 
on to the cylinder walls and into other troughs placed 
to catch and lead the 01 ) to v anous hearings This splash 
system without n pump is now obsolete 
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Skew gear 



Oil inlet from pu ^ 

Fig t6 A combined splash and pump lubncabon system as incorporated 
m a four-qrhnder engine The passage ol the oil is clearly indicated 

A method of supplying oil to the sanous bearings bs a 
combined “ splash md forced feed *’ ssstem is shotni m 
Fig 10 The oil from a gear \thcel type pump is led 
through a passage up to small yets ubicb dischirgc it 
into pockets on the crankehaifc teebs during the rotation 
of the crankshaft Facfa yet supplies tvro pockets, and 
the oil from each pocket is led to the adjacent hig end 
hearing Oil is also auppbcd direct to front and rear 
camshaft hearings A considerable amount of surplus 
od 18 splashed about the cmnkcase and forms an oil mist 
Builicient lor the lubrication of the pistons and the 
gudgeon pm beannga All the surplus od runs dorm mto 
the sump through a Alter or stramer extending from one 
end of the engme to the other 
The OT>A3ro — Oars were ongmally started by hand 
and many wjunes, such as broken arms from kicUng 
engines, resulted The first successful electrical starting, 
lighting and ignition STstem was developed about 1013 
This method, much sunphfied, is still m general use The 
heart of the s^ stem is the accumulator or storage battery 
The dmamo is used to charge the battery 
and so famish current to the ignition ciicuit, 
the lights, and similar umts When the engine 
IS miming at ten nules or more per 
hour, the current is drawn from the Cnttecttna pm. 
dynamo, and the current IS sent to 0>r hipff tension 
the battery, there to recharge it 
The electncal system on 


current 


the car uses direct cur- 
rent, because sltematmg 
current cannot be used for 
chargmg a battery Car 
dynamos usually have a 
voltage of II or 12 
If no current weie 
generated, the battery, 
being connected to the 
dynamo, would send cur 
rent through it and would 
be exhausted qmcklv To 
prevent this, a cut-out is 
inserted m the circuit 
This will disconnect the 
dynamo uhen its output 
voltage is too low When 
the aoltage uses to the 
proper value, the cut-out 
putsthedynamom circuit, 
and a current is sent to 
the battery to recbaige it 

Stabuko Motohs 

Modem cars aie clanked 
ha automaticstartera In 
some types w hen a su itch. 


of Ituh tension current 
frem induction coil 



engine using coil ignition 
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ntoted bv hand or foot, is closed current 
passes to thostartermotorwhichimmediately 
leiohes and a pinion engages the flywheel 
gear An oaer-ruimmg clutch releases the 
starting mechanism as soon as the engine gets 
under nay 

In the Bcndi\ starter the shaft of the motor 
18 attaelicd to one end of a spring The othei 
end of the spnng is fastened to a threaded 
sleeae which “floats” on the motor shaft 
The spin of the starting motor turns the 
threads inside the pinion, foremg it into en 
gagement with the flvw heel But the instant 
the engine takes hold, its greater speed forces 
the pinion hack on the thread and so out of 
engagement with the fl\ wheel 
TiiElrMTiox CmcxfiT — ^Formerly almost 
nil car engines were supplied with T>»igni»tog 
which generated and deli\ ered a high-tension 
spark to the sparking pings to fire the com- 
pressedg iscsw ithmthc combustion chamber 
These wore bulkv and had certain dis- 
ndaantages hut with the perfection of the 
cicctncnl system, a new form of igmtionunit 
w ns dc\ eloped T ht» is the batterv-and coil igmtion (Fig 
17) Tliisunitismadeupofseyeralpirts Oneisapnmary 
circuit which makes and breaks the pnman current, thus 
sending to the coil interrupted chatges of primary current 
at Iwelie \olts The other is the distributor unit, which 
distributes the high tension spark which is returned to 
the unit from the cod at 15,000 20,000 a oils In the 
Ignition circuit, pnmnry current comes from the battery 
or dynamo to the distributor points These alternately 
make and break the clectiic circuit when strack by the 
rotating cam , the current thus goes through the cod 
in interrupted spurts and there passes through the 
primary wmdmg This action builds up, wifchm the 
second iry winding of the cod, high tension current 
which IS returned to the central portion of the distnbutor 
coy er, and by means of a revoh mg lolor is distnbnted to 
the leads lunmng to the individual sparking plugs, 
according to the filing order of the engine A wire from 
each sparking plug leads to the points in the corei 

Licutino basTEU — 
The gieat amount of 
hebt secured from the 
ordmaiy small bulb used 
m the headlamp (Fig IS) 

IS due to a parabobc 
reflector of highly finished 
suilace This gives a yerv 
bright beam which must 
be controlled to prevent 
a blmding glare 
There are tyy o essentials 
to propet headlights The 
correct lenses should be 
used, and the lamps must 
be m focus to spread the 
beam oyer a wade portion 
of the roadway, showing 
up hedges, pedestrians, 
and other yehides No 
beam should be allowed to 
come from the headlamp 
at a pomt higher -ftan 
the centre of that lamp , 
the highest rays should 
be parallel with the road 
surface, and not above 
this hne A dipping or 
dimming devicemustnow 
he fitted by law, and tlie 
Highway Code enjoins its 
nse whenever meeting 
other traffic at mght 
SrsipNBios Sysirw — 
When a cir IS trayelhnj, 



Contact brtaher points 


Pintei lerer tanyfno 
'movaUe contact point 
and operated Iff cant 


Pint of contact tutoHer lexer 

Typical distnbutor and contact breaker for six cylinder 
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Fig i8 A headlamp dismantled to show various parts A, fixing nut , B, 
reflector supports , C, front fixing screw , D, fixing slot , E, slots in reflector 
rim , F and H, fuses G, bulb holder clip 

along a road, the body and all the parts of the chassis 
except the axles and wheels should tr^rel in a uniform 
manner without any noticeable up-and-dow n movements 
The surfaces of all roads are, however, very irregular, 
some much more so than others, and as it is necessary 
for the tires to follow the contour of the road surface, 
sprmgs allowing considerable freedom of movement must 
be mterposed between the frame and the axle 
Pneumatic tires are provided to absoib shocks due to 
small irregularities such as stones, but springs are neces- 
sary to prevent the transmission to the frame and body 
of shocks due to the larger unevennesses such as bumps 
and pot-holes Hitherto the majority of cars have been 
provided with four laminated semi-elhptic sprmgs , that 
IS, each consisting of a number of steel leaves Canti- 
levers, quarter elhptio, and other arrangements are, 
however, also used Pig 19 shows three common 
arrangements of front and rear springs The front 
spring shown at A is pivoted at its front end to the 
diunb iron, and is shackled at its rear end to the frame, 
while the front spring shown at B is connected to the 
frame m the reverse manner The rear spring shown at 
C IS pivoted at its front end to the frame and is connecteU 
by a shackle at its rear end 

Independent wheel suspension employing cou or leai 
sprmgs IS being moreasinglv used in modem design, 
and is incorporated in a number of British cars 

Mountaineering. 

jythough you may do a cer- 
tain amount of mild “ scram- 
bling ” during your summer 
holidays, on the seaside 
rocks or in the hills of such 
regions as the Lake District, 
this IS really a sport m u hicli 
you 'u'lll not take an active 
part until you aregrovTi up, 
and even then it requires 
certain qualities which not 
everyone possesses The fii st 
of these, if you aspire to 
be a serious mountameer, is 
a good “ head ” If you can t 
stand heights, don’t try 
mountaineering Tli^e is 
notlung to he ashamed of in 



jiuumiig, vv, 

this, for many people otnei- pig jp 
wise biave enough are qiute 


MOUNTAINEERING 

incapable of looking doirn from even 
small heights, and even airmen uho 
are quite at ease twenty thousand feet 
up, may be incapable of gazing at a 
fifty-foot drop when chnging to rocks 
Given a good "head,” reasonable 
strength, and, above all, physical 
fitness, you may take to mountameer- 
mg It IS not a very old sport, dating, 
in an organized way, from the I6th 
century, when a club u as formed in 
Zurich, but it was httle practised till 
two centuries later Of the famous 
mountains, Mont Blanc was first con- 
quered m 1786, and since then other 
famous Alpine peaks were chmbed 
one by one Rnally, in 1867-58, 
the ^pine Club was founded, and 
mountaineering as aieal sport came 
into being It extended to Noiway, Coisica, the 
Caucasus, then to the greater mountains of 
America and Asia, and, in 1921, to Mount 
Everest (j v ) The Sinss, born mountaineeis, 
were joined by the Enghsh and Germans, and 
these two races have probably done more than 
any others to forward this gieat sport 
Rock-Climbmg m Britain 
Prom the practical point of view, mountain 
eering has two quite defimte branches, look- 
chmbing, and snow and ice work It is possible, 
too, to be an expert m one of these without 
havmg done more than a veiy httle of mo 
other In England, especially, ue have far 
more opportumties for rock-climbing than for 
snow and ice work, and, mdeed, some of the 
world’s finest rock-climbs are to be found in 
Britain In England the Lake District, and 
m Wales the region round Snowdon, are the 
best chmbmg centres, while in Scotland there 
are many fine centres throughout the Highlands 
The most difiicult lock-cIimb 
m Britam is generally sup- 
posed to be the (how ben y 
Eidge on Buchaille Etne, 
near Glencoe , but m the 
Isle of Arian, m the Filth ol 
Clyde, there is a climb on 
Ben Huis that has only bwn 
done once, and that m 
It was not until 1S73 that 
the liigliest peak m tlie 
island of Skye was chinbed 
One essential m climbinsf 

IS to have some knowledge 

of the actual lock, for while 
some tj'pes, like (he 
and basaltic rocks of the 
Lake Distuet, will take n 
irieat strain and are not 
hkcly to break awar , othci^- 


Showing A and B, semi-elliptic 
springs , C, rear spring 
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The trained mountaineer takes as matters of course deeds which we should etpect to see accomplished only by the trained 
artists of the arcus, here, for instance, are three men engaged in a typically dangerous-looking piece of dimbmg One, 
having reached the higher pinnacle, is hauling the second man aaoss on a system of ropes, while the third the far 

end This is taking place in the French Alps Mont Blanc lies hidden m the clouds to the right of the picture 


m limestone distucts, are too 
soft even to permit of real 
climbing at all Rock-climb 
mg IS generally done loped, 
three being the usual number 
of climbers on a rope All 
intending climbers should 
learn the special knots used 
m fixing the rope The 
system, irhich is that fol 
lowed in all climfamg, is for 
the leader to go ahead, then 
to take the middle person up 
to him He then goes on 
agam, and the man m the 
middle waits while the third 
person comes up The middle 
then goes on, then the first, 
then the third again, and so 
on The least experienced 
member of the party is usu- 
ally put in the middle, the 
most experienced leading, 
the strongest — ^if all things 
are otherwise equal— coming 
at the end The rope (u hich 
IS specially made, and can be 
distmgui^ed by a red thread 



NECESSARY FOR SAFETY 
At the top IS shown the correct way to fasten 
the crampons ’’—spikes by means of which 
the mountaineer can walk on the steepest ice 
and below, the head of an ice-axe is stuck deeply 
into the snow os a support for a rope 
vwf«f F«r<r«t mvt 


running through it), though 
Strong enough to bear easily 
the weight of a man under 
normal cironmstances, is not 
used to haul persons up, but 
merely to steady them so that 
they can devote their whole 
attention to chmbing, and to 
save them fi om falling should 
they slip For rock-chmbmg 
on certam kinds of rock, 
such as the gntty sandstone 
of Tirol, rope-soled shoes are 
used, but for general work 
proper chmbmg boots, with 
special nails which grip the 
edges of the soles and give a 
hold on the rock, are worn 
The ice-axe is an essential 
of snow and ice work It is 
used for cuttmg steps m the 
ice — a long and difficult ]ob 
on which depends the whole 
safety of the party — ^for 
testing the depth of snow, 
the strength of snow-bndges, 
and for findn^ out where 
crevasses are, and where the 
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SHOW IS likely to be treacherous The leader of 
a paity on snow oi ice must be able to do all 
these things, and he must, too, be able to tell 
what sort of conditions are likely to he ahead 
whether the snow is safe, and inll stiU be safe 
when a descent is being made , whether it is 
likely to avalanche, or to freeze up , and, also, 
what the weather is hkely to do, for on this 
a great deal depends Long and difficult 
climbs on snow or ice are started at night, to 
ensure good conditions on the way back , and 
it is not unusual for the party to reach its 
goal m the early hours, returnmg before the 
sun has begun to melt the snow and made 
conditions difficult and treacherous Many 
a hfe has been lost through neglecting this 
precaution, and through a party bemg forced 
to spend the night on the mountam, and freez- 
ing to death Cianipons, which are sets of steel 

spikes for fitting to the sole of the boots, are 
sometimes used for snow and ice work, but they 
are as much dishked by some mountameers 
as they are liked by others 
A heavy rucksack is earned only when the 
party is actually making a climbing tour, going 
from place to place along a range , for excur- 
sions done in one day, the mimmum of weight 
IS earned, consistmg of food, emergency sup- 
plies, and the rope, winch is carefully coiled 
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mapping in the MOUN^N ^^^SaRussunsaenhSc 

Uke black midgets at the foot of torTi’en-Shan range The mounta»ns which Aey are 
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when not m use In winter, mountaineering 
may actually be combined with ski-mg, but 
tbs IS indeed an occupation for the expert 
at both types of sport 

Classic Tales of Mountameermg 
There is quite a hterature about mountain- 
eering in English, and some books on the sub 
ject have already u on the standing of classics 
Edward Whymper’s “ Scrambles Among the 
Alps ” (1871), which is perhaps the greatest of 
them, tells how the author, after many attempts, 
was the first to reach the summit of the Matter- 
horn, and how his compamons lost their hves 
on the descent Sir Leshe Stephen’s “ The 
Playground ol Europe ” (1871), J Tjndall’s 
“ Hours of Exercise m the Alps ” (1871), and 
A F Mummery’s “ My Climbs m the Alps ” 
(1895) tell of other Alpine exploits More 
recently there has been a spate of writers on 
mountaineering, of whom one of the most 
successful, as writer and mountaineer (and 
photographer), is F S Smythe In the pages 
of these and other authors we can follow the 
course of their exploits, feel sometbng of their 
toils and dangers, and even share that wonde^ 
ful feelmg of exhilaration that comes at the end 
of a long and strenuous climb 
Mountains. Although a mountam is usually 
thought of as a peak of land rising to a high level 

above the surround- 
ing country, isolated 
mountains are rare, 
the peaks being usu- 
ally but points in long 
parallel ranges, winch 
extendfor xnanymiles 
as gigantic folds oi 
tucks in the surface 
of the eaith 

Tbe loftiest mount- 
ains of the world are 
arranged m ith re- 
markable uniformity 
m two great belts, one 
constituting a “v orld 
girdle” and surround- 
ing the Pacific Ocean, 

^ bordering four of 
*''1 the great continents, 

**23 and the other extend- 
ing in an east-west 
direction m Eurasia 

The fact that mount- 
ains occur generally 
near the borders ot 
continents suggest® 
that the setthng of 
ocean basins d'J® ™ 
the shrmking of the 
earth over a cooling 
interior may have 


Planet hewt 



harvest mice playing pranks in the corn 



It IS a pity that these httle harvest mice are so destructive to Hie farmer s co"n, for they are among the most dainty and attractive 
ot all our Wild creatures Their fondness for the gram on which the farmer expends so much care and money, however, more than 
counterbalances in his opinion their appearance As shown here they not only feed among the corn but also make their home 
there~^ neat httle ball of grass blades woven cunningly round some of the tall upright stems 
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LONG^TAILED MICE 

T he cheeky little crcattue 
seen m these pictures is 
a Jong-tailed field mouse, also 
knotvn, less correctly, as the 
wood mouse It is probably 
the most common of the out- 
door mice, and md3’ be the 
source of the grasshopi er-hke 
chirpmc that is often heard 
breakmg the stillness of the 
evening m the fields The 
individual on the right has 
built Its nest — laiger but less 
tidy than that of the harvest 
mouse in the colour plate 
overleaf — in a somewhat in- 
docessible position Though 
this makes tor safety, ’t alto 
involves the rodent m leaps 
that are latlier long for its 
thice and a half mtlies The 
nest IS made of grass mosses, 
and leaves 

I'liolos top J J Ilnid ritflit O jrqc lUaiti 
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been one cause of their ongm High mountains 
exist also submerged in the sea, many chains 
having been discovered in the Pacific and 
Indian Oceans The loftiest mountains in the 
world are the Himalayas, the highest peak 
being Mount Everest (29,002 feet) 

Mountain ranges have been formed in several 
uays All the great ranges are the result 
of “ foldmg,” a gradual upheaval due usually 
to some great pressure on the sides, uhich 
bends the rock layers upwards like an arch 
Occasionally the rocks do not bend but break, 
or “ fault,” producing mountains which are 
steep and cliff-like on one side, with gentle 
slopes on the other Many mountains owe 
their existence to the gradual work of rivers 
m dissecting a plateau, leavmg the hard rocks 
standing in bold rehef Then, finally, volcamo 
cones are formed by lava eruptions 
In the formation of many mountains all four 
processes have had a part As soon as mount* 
ains begin to rise, erosion commences and 
continues until they are worn down to a plain, 
unless they are agam uplifted All lofty 
mountains, like the Himalayas, the Andes, and 
the Rocky Mountains, are comparatively young 
The African mountam ranges are m a mature 


stage, and the Laurentian Plateau of Canada, 
now worn down almost to a plam, has reached 
old age Some of the oldest mountains of 
the whole world are those in Scotland, m Skye 
and other islands of the west 
Mountains greatly decrease the habitable area 
of land by their own ruggedness, and also by 
the aridity to which they often give rise on one 
side by causing the winds to drop most of their 
moisture before passing over them On the other 
hand, however, they are the source of the great 
livers, and they furmsh many mmerals 
Lofty mountains have been Mmost as effective 
as the oceans m servmg as bamers to the 
movement of men and animals and the spread of 
plants No railway has yet been laid across the 
Himalayas, which for ages have separated 
India and China from each other, and until 
1910 no railway crossed the Andes The 
Pyrenees shut off Spam from Europe so com- 
pletely that it 18 often said, “ Africa begins at 
the Pyrenees ” , and for centunes the Alps 
acted as a bamer between Italy and Germany 
Because of this separating tendency, and the 
protection which they afford from invasion, 
mountains frequently serve as well-defined 
pohtical boundaries between countries 


The LITTLE MOUSE as PEST and PET 


'Vhe *' wee, sleektt, cowerin’, Um'rous beastie ” with whom Robert Burns 
* felt such sympathy ts at the same time a destructne pest, which, without 
the aid of its natural enemies, Man would find difficult to control 


Mouse. Here are some verses about the 
mouse you may not know 

All dressed m grey, a little mouse 
Has made his home within my house , 

And every night, and ererv morn, 

I say, * I wish that mouse were gone ” 

But whv ’ A quiet soul is he 
As inTone may wish to see 

My house is large, my hearth is wide, 

There s room for him and me beside 
Ah I yes , but when the bghts are out 
He hkes to slyly creep about, 

And help himself to what he sees, 

Without once saymg, “ If you please ’ 

Perhaps we shouldn’t mind it so much if this 
httle rogue came singly, but the mouse is a 
social animal and likes to have his family with 
him And his family is not only large, but it 
constantly mcreases 

Mice usually have sis famihes a year, and 
there are about sis baby mice m a htter , and 
the young mice breed when they are four 
months old Therefore, if a pair of mice enter a 
home and have good luck and no deaths m 
their family, under normal conditions they 
increase m a year to from 300 to 400, and at the 
end of the second year they number 50,000 or 
more Fortunately, the mouse has plentj of 


foes, while where there are many rats the mice 
are usually few, bemg unable to compete 
The house mouse {Miis musculus) was 
probably a native of Asia, but it is now found 



CORNERED » 

Unwise enough to come out in daylight, this little house 
mouse has been trapped in a corner by the photographer 
Notice the bnght eyes, rounded ears, and long, naked tail of 
this destructive but entertaining little creature 

photo J llorlhorii 
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in every part of the world, wherever human 
beings have their habitations It not only helps 
itself to our food, but it destroys or damages 
books, pictures, clothing, and furniture Trae 
" white ” mice are albino examples of the 
common house mouse 

Besides this species we have several others in 
Britain, of which the commonest is the long- 
tailed field-mouse, often called the wood mouse 
(Apodemuss^lvahcns), which can be distinguished 
fiom the house mouse by its longer tail , it is 
common in England in fields and gardens 
In the winter it sometimes comes into houses 
It IS reddish-grey with hght broivn on the chest 
It increases very quickly and does a great deal 
of damage, hoarding in its burrows for its winter 
food large quantities of corn and seeds There 
are a number of sub-species similar to this 


A very pretty and tiny mouse is the harvest 
mouse (Micromys mmutvs), first identified in 
England by the naturalist Gilbert White It 
weighs about I of an ounce, and is yellowish 
red in colour It hves m the fields, making a 
round nest hanging high among the corn- 
stalks, and IS frequently found in corn-iicks, 
where it does damage by eating the gram The 
dormouse is not a true mouse and is described 
under its own heading (See page 1 301 ) 

Mice repiesent the smallest members of the 
gieat family known as rodents, or gnawing 
animals They are harinfiil because of then 
numbers and their lapid increase However, 
they have manj’^ natural enemies — hawks, owls, 
crows, shiikes, cats, weasels, etc If it were not 
for this fact it would not be long before they 
overran everything 


How the Mouse 

S UMMER had come again, 
and Peter ivas very 
glad As he lay on the grass 
in the shade of a leafy oak 
tree by the side of Uncle 
John’s cottage, he suddenly 
noticed that something was 
stirring m the grass not a 
foot from his nose It 
couldn’t be a cricket — ^it 
was too big for that He 
reached over, ever so oaie- 
fully, and closed his hand 
quickly upon the clump of 
grass It was a mouse — a 
teeny-weeny little mouse — 
that he held in bis hand ' And it had the dain- 



Became so Small 


ordinary house mice, no 
doubt But there’s a Bed 
Indian stoiy about how the 
mouse grew so small , and 
I expect that’s this kind of 
mouse Want to heat that 
story ^ ” 

Of course, Peter said yes, 
and Uncle John began 
“ Once upon a time, there 
was a Bed Indian boy and 
bis sister who lived all alone, 
because their parents were 
dead The httle girl ^ 


Cuddlod a 

ixQst Ae Ka6 . caiTof the ivigwam and did 

fov if with. ly.ts KCLztdhercIyjef and the hoy 

hunted with his bow and airow s One ivintei he 

tnat ne neia in ma utniu ■ and bis sister made a 

tiest little white feet and the prettiest httle pi^ shot a lot of skins 

nose-infch fiinny whiskeis on it ' Wide-awake beautifol coat fm him out of tiieu ski^^ ^ 

^ 1 .. . j j. _ TT 1_ wa a /inwinc “ When summei came tne ooy saiu 

going to visit my mother’s people, who live tar 
away to the west, beyond the distant hd s 
he took his bird-skm coat and set out me 


— WCXl iuxuay mixejiciB av • t t ^ 

now, he turned to Uncle John, who was dozing 
in a chan by his side r . 

“ Look, Uncle ' ” he cried excitedly Just 
~ . 1 lip finnlr lUS DirO-SKm ooau aiiu. dv/u --- - 

see what I ve caught , ,vqo anft nntl butiusv hke it is todaV) 

“ Eh— -what « ” cried Uncle J ohn, staitmg up ground w as soft and p gy. 

andiwlmpipo “ Oh ye. ' A Mtle Md. lay toe . h«le 

moiiee , pretty, Jmt it < *” *° ° hdl WhiL^e slept the sun po'v hotto ant. 

about these fields and woods mU yv n E ^ gjrd skin 

“ I think it’s lohdy” said Petei I m going elirivelled and sbiivelled m the beat, rind 

to take It home and make a httle cage foi it coat than a baby’s coat 

keep It foi a pet Don’t you know any stor>' soon it was no niggei . . 

about mice, Uncle * " , ,, , 1 1 , « 

“ Well, yes, I do,” said Uncle John, wrin^ng 
, 1,,= vni-no “ Tret/S 


wen, yvs, i. ^ w 

his forehead as he picked up hxs pipe s 

see There’s the story about the mouse that 
fteed the lion from the net in w^ich he was 
caught— hut that was anothei kind of mouse, I 
^ould say And tlieie’s the one about 
that fiiahtened the elephant almost to death , 
.nd Stoxy about the Town Mouse and the 
Country Mouse But these were jus qui 


COap Bunvcnw ^ 

soon It was no bigger than a baby s co t 
“When the boy awoke he was 
with the sun His fine coat ivas ruif d, and im 
he was ashamed to visit 
He went back home, and for ueeks n 
sad that he could soaieely eat anythmg h 

cooked for him , , , .noi-p a hunt- 

« Then one day he asked hei to ^ ‘ 

mg snare foi him She J"" mbbits 

smews, hke the snaies use j Then *he 

But he said it u as not strong enou„ 



MOUSE 


made him one out of rawhide rope, cut from a 
buffalo hide But he said that Mas too heavy 
and coarse At last she cut off her long 
black hair and braided it into a fine strong cord 
With a noose made from that the boy was satis- 
fied Next day he set out, without telhng 
his Bister what he meant to do He travelled 
many days, over hill and dale, carrying as his 
only luggage the hunting snare his sister had 
made for him and a httle package of food At 
last he came to the Great Water that lay to the 
east It was summer in the North Country and 
the sun rose eaily The boy placed his snare 
]ust where the sun would touch the land when 
it first rose at dawn from the sea 

“ Suie enough, as the sun rose out of the sea 
next mormng and came to the edge of the land, 
it was cauglit and held fast in the snare that 
the boy had set ‘ Now,’ said the boy, ‘ I have 
pumshed the sun for ruimng my bird-skm coat * 
And he went back to his home on the plains 

“ He did not say anythmg to anybody He 
just kept as qmet as he could and waited to see 
what would happen now that the sun was fast 
in the snare 

“ All that day the sun did not nse above the 
horizon It was twdight all over the land The 
ammals were in great fear and wonder Only 
the owl and the beasts that roam by mght came 
out to look for food 

“ At last the birds and beasts called a council 
to see what could be done When they found 
that the sun was tied to the earth by a snare 
they decided that someone must cut the cord 
But the sun’s heat was so great that whoever 
ventured near enough to do this might be 



burned to death The birds and beasts drew 
lots to see who should make the attempt , it fell 
to the Woodpecker He flew bravely to where 
the sun lay bound and pecked and hammered 
at the cord as hard as he could But the snare 
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was made of a plait of woman’s hair and it 
was very strong and not easy to out The 
Woodpeckei’s head turned fiery-red with the 
sun’s heat, and so it remains to this day But 
his bill was not sharp enough to cut the cord 
At last he was obhged to give up the task and 
fly back to his comrades 
I “ Then the council called for a volunteer 
. for the task At that time the Mouse, so 
( the Red Indians say, was the largest and 
strongest and bravest of all the 
animals in the ivorld So he offered 
to try to set the sun fiee 

“ The Mouse’s sharp 
better fit- 

P-' ted to cut the cord 

^ * than Mas the Wood- 

55^, P®®ker’s bill Still he 

— '^ 7 --? thought he never 

Mould get through 
1®^ The 

^ ^ heat Mas very gieat. 




Soon. Kis hack, beqan to smoke ccn^ 




but ho was ashamed 
to leave his task nn- 
coxd burnt hnished So he stuck 
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MOUSE 

to it, gnawing the cord with his sharp teeth, 
and cutting one hau: at a tune And the hotter 
he got, the harder he woiked, while the other 
animals held their breath with excitement 
“ Soon his back began to smoke and scorch 
and burn Then he began to melt away under 
the teiiible heat, and he grew smaller and 
smaller When the n hole top of his body was 
burned to ashes, and he had shnink from the 
largest ammal in the world to one of the smallest, 
the last hair gave way and the sun bounded up 
into the heavens All the animals cheered, for 
the Mouse had saved the world ' 

“ But ever since that time the Mouse has 
been one of the timest of ammals and one of 
the most timid And his back has always been 
the colour of grey ashes, 
because he was scorched 
so badly m setting the 
sun free ” 

Uncle J ohn ended his 
story He looked up 
at the sun, smihng down 
at them from the sky, 
and nodded as he hght- 
ed his pipe 
Peter looked at the 
tiny field-mouse, cud- 
dled m a nest wlueh he 
had made for it with 
his handkerchief Then 
he sighed and said 
“ I s’pose that’s just 
a fairy story But, any- 
way, I don’t think I’ll 
make a cage for my 
mouse , I’ll let it go ” 

With that he put the 
tremblmg mouse gently 
down on the ground 
For nearly a minute he 
could see the grass wav- 
ing as the httle creature 
scampered happily 
away to its hidden 
nest and babies Then 
all was still agam 
Mouth Organ 



WOLFGANG MOZART 

Mozart’s music is distinguished by its beautiful melody He 
was one of the greatest composers of all time, and his work 
formed an important contribution to the advance in orchestral 
music and to the development of opera 


_ Every boy and girl, no 

doubt, bas tiied to play a mouth organ Known 
in some parts as the harmomca or "French 
harp,’’ this simple instiument is inexpensive, 
and children can learn to play it with very 
httle musical instruction 

The mouth organ is a wmd instrument The 
notes are produced by tmy strips of metal 
which fit into holes m metal plates fasteneo, to 
each side of a stop of wood The stnps are 
left free at one end, so that they vibrate when 
the player blows into the instrument or sucks 
mhi breath Strips of different lengths produce 
the different notes 


MOZART 

Mozart, Wolfgang Amadeus (Pron 
mo'-tsaht) (1766—1791) Awimungchildgemus, 
petted by sovereigns and prmoesses, a briUiant 
youthfiil composer, acclaimed by his peers as 
“ the musician of musicians ’’ and “ the only 
musician m the world ” — ^the artist-drudge of a 
penurious emperor, harried by debt, privation, 
and overwork to an untimely death, and allowed 
through cold neglect to go unattended to a 
pauper’s grave — such were the strange contrasts 
m the bfe of the " divine ” Mozart 
He was bom at Salzbmg, Austria, where lus 
father was musical director for the archbishop 
At the age of three he displayed such mterest 
m the music lessons of his elder sister that the 
father, a thorough musician, began to give the 

boy regular daily les 
sons \\Tien five he not 
only played the haip- 
sichord well, but had 
also composed a num- 
ber of short pieces 
When seven years old 
he went with lus family 
on an extended musical 
tour, and became a gen- 
eral favourite on ac- 
count of his playmg and 
his engaging manners 
and appearance 
He was a very sweet, 
innocent child When 
he slipped on the polish- 
ed floor of the emperor’s 
castle in Vienna and 
was pickedup by beauti- 
ful Marie Antoinette, 
later queen of France, 
he said " You are 
very kind , when I 
grow up I will marry 
you ” 

Everywhere he won 
great applause by his 
organ and viohn play- 
ing From Pans he was 
taken to London, where 
Dunng 


his playing amazed all who heard him Dunng 
his stay of over a year in England he compose 
ten sonatas for the clavier (an early 
piano) and viohn, six of which were publmhed 
When thirteen years of age Mozart was taken 
to Italy, and for two years travelled from city 
to city giving concerts In Rome he was ta • 
to the ^tine Chapel to hear a famous musical 
composition of which no copy had ever been 
puhhbhed After hearmg it once Mozart was 
able to wnte it out entirely from ^ 

In Rome the Pope conferred upon Mozart 
the Order of the Golden Spur, “ahm^im, ^ 
thirteen, a "chevaher’’ or knight Mhen m 
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MOZARTS LAST HOURS 

'^HE end of the great Austrian musician uas tragic 

He had been commissioned by an unknoun 
stranger to unte a Sequiem (grand musical composition 
played in honour of the dead), and as he did so he became 
conVmced that he nas u iiting his ou n Requiem He 

Morked frantically to conip’ete it, for he feared that he 
uould die before it TV as finished Hour after hour he 
would sit propped up in his chair, his soul lost m his 
moot noble composition Mozart’s premonitions came 
true, and he did not live to complete the tt ork Strangest 
of all, the mjstenous stranger never called for the piece 

tic had commissioned I 




To face pa9' 
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IviOZAfiT 

Milan he composed an opera nhicli was so 
popular that it was sung for tnenty nights in 
succession After his return to Salzburg Mozart 
was tmce recalled to Italy to direct his com- 
positions for special occasions 
For the next thirteen years he gave concerts 
and composed The list of his compositions is 
very long, including operas, s\mphomes, masses 
and other foims of sacred music, besides 
numerous smaller pieces 

Famous, but Far from Rich 
At the age of twenty-six Mozart marned 
During the next five years some of hia finest 
compositions were produced, including “ The 
Marriage of Figaro” and “ Don Giovanm,” two 
of his finest operas But although these were 
received with the greatest enthusiasm, the 
financial recompense to Mozart tv as compara- 
tively small The emperor appointed him to a 
position at the Austnan court, but the salary 
was low His wife was extravagant and a poor 
business manager, and Mozart found it de- 
manded all his powers to keep his growing 
family from want To make ends meet he took 
pupils and produced numerous compositions 
tinder the strain 
his health began to 
fail During the year 
1791 he was engaged 
on three of hia great- 
est compositions Be- 
sides two operas, he 
had received a com- 
mission to compose a 
requiem or funeral 
service, the purpose 
of wluch was kept 
secret The mystery 
surrounding this order 
made a strange im- 
pression on Mozart, 
for m his weakened 
condition he became 
convinced that it was 
his own requiem that 
he was composing 
Such it proved to 
be, for ]ust before it 
was finished the busy 
brilliant life of Mozart 
ended, apparently 
from tj'phus fever 
There w ere debts, and 
there was no mone} 

His wife was ill, and 
no friends came to 
help Sohisbodvwas 
hnstih buried in a 
paupci’s graie in one 
of the cemeteries of 
his bdoved Vienna 


MUtBERftY 

Of Mozart's Operas “ The Magic Flute ” is 
peihaps his best Of Ills inan> sjTuphomes the 
one known as the “ Jupitet ’ symphony is by 
many considered the finest, and is so masterlj 
that it 18 difficult to believe that it was com- 
posed in fifteen davs His quartets are equalled 
only by those ot Haydn and Beethoven His 
sacied music is beautiful The “ Requiem ” 
has been used in the funeral services of many 
great musicians 

Mud-skipper. A strange contradiction to 
the everyday rule that fishes cannot live out of 
water is the “mud-skipper” of East Indian 
nvers He is a tiny creature, with front fins 
developed hke the flappers of a seal, who comes 
out on the shore and hops about, hunting for 
small insects Other sorts of mud-skippers 
are found on the Gieat Barrier Reef of Austraha 
One such is so adapted to aii-hreathmg that he 
Will drown if kept mvde) water — ^wliich gives a 
clue to the way fishes may originally have taken 
to the land 

Then, agam, there is the “ four-eyed fish ” of 
tropical America, so called because his eyes are 
divided mto two parts — ^the uppei lens suitable 

for Bight m the air, the 
lower for use m the 
water He swims 
half m and half out 
of water, and is able 
to see insects above 
or below the surface 
When alarmed, tbs 
fish wtH skip like a 
grass-hopper, two feet 
or more at a jump 
Another strange fish 
of this group IS the 
httle Alaskan black- 
fish He dwells m the 
svramps, and his 
vitahty is great It is 
said that, after being 
frozen for weeks and 
then thawed out, he 
IS as lively as ever 
Mulberry. With- 
out the mulberry tree 
we should have none 
of the exquisite silks 
of commerce , for the 
silkworm does not 
thrive or produce the 
finest quahtj of siik 
filaments for its 
cocoon unless it has 
as its food the tender 
leaaes of tbs tree 
Mulberries are found 
in temperate regions 
and are cultivated 



Above >5 a real oddity ol the fish world— the ‘ mud-skipper," 
or East Indian goby He well deserves his mck-name, for he 
often climbs out upon a convenient log or upon the shore and 
hops about on his front fins bunting for insect food 



STRANGE FISH THAT LOVE THE MUD 


This ' four-eyed ’ fish is veiy queer Do you see how his eyes 
are divided ? The upper half is for seeing things m the air, and 
the loner half for seeing thmgs under water, for this fish swims 
with his head half out, ready to jump after any flying insect or 
dive after any water bag 
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MULBERRY 


MULTIPLICATION 


for silk growing, for fruit, 
and foi ornament Theie 
are thiee well-known spe- 
cies, red, black and white, 
named from the colour of 
the fruit 

The white mulberrj'^ 

{Mm us alba), the one most 
used m silkworm culture, 

IS a native of China The 
chief centres of its culti- 
vation and of silk gromng 
are China, Japan, India, 

France, Persia, and Tur- 
key It has, however, 
been successfully culti- 
vated in England 

The black mulberry (i/ 
nigia), the fruit-beanng 
mulberry of Europe, was 
introduced to Europe, it 
IS beheved, from Peisia 
Its large, dark purple, 
almost black frmt, which 
looks hke a long slendet 
blackberry, is very ]uicy 
and delicious 

The red mulberiy {M nibia), a native of 
North America, has fruit ivith a pleasmg 
tartness leheving the sweetness characteristic of 
the fruits of all mulberry trees In some parts of 
Europe this tree is cultivated in preference to 
other kmds because of its hardiness A good- 
sized mulberry tree ma 3 '' be sixty feet in height, 
ivith a thick, rugged bole , the wood, when 


available from a tree of 
such size, IS valuable for 
fiirmtuie making 
A member of a closely 
alhed genus is the paper 
mulberry, the bark of 
which IS used for makmg 
paper in Japan The 
islanders of the Pacific 
also make a fabric called 
“ tapa cloth ” from it by 
soaking the bark, re- 
moving the outer layer, 
and then laying the re- 
mainder on a smooth table 
and beatmg it to the re- 
quired thinness 
Mule. When we say 
that anyone is as obstinate 
as a mule, we are hbelling 
a very useful ammal that 
IS not stubborn It pos- 
sesses the good quahties of 
its parents — ^the strength 
of the horse and the sure- 
footedness and endurance 
of the ass You can 
always tell a mule from a horse by its long ears 
Mules are used especially m the south of 
Europe, and are laised largely m France In 
this country they are seen far oftener than 
formerly They are excellent for mihtary traM- 
port, and weie much used m the World War , for 
their size they can puU tremendous loads, and 
they have a smart, brisk appearance 
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DELICIOUS MULBERRIES 


These are the fruits of the black mulberry , deep 
blackish purple in colour, they are larger than black- 
berries, to which they have a superficial resemblance, 
and make excellent eating 


SIMPLE WAYS in MULTIPLICATION 

O ne of the four branches of arithmetic, multiphcaiton often seems 
more difficult than addition or subtraction, yet it ts only an extension of 
the same idea as addition, as is shown in this article 


Multiplication. When a grocer counts 
eggs three at a time, he says to himself, “ 3, 6, 9, 

12, 15, 18, 21, 24,” etc Each of these numbers 
IS called a multiple of 3 He is adding three at a 
time, and the total is made up of threes 

Finding the sum of a number of equal num- 
bers is called muUiplicatton 
When a girl thinks “ 4 weeks =28 days, she 
IS multiplying To multiply 7 by 4, she must 
remember the sum of 4 sevens ('^+ ' + ' + 

The number multiplied or repeated is called 
the mulhphcand 7 is the multiplicand m this 
example The number of times that the multi- 
plicand is repeated is the number called the 
muUiphet , 4 is the multiplier in this example 
Harry counts 10 rows of soldiers maiching 
4 abreast If he know's the multiplication 
table (Fig l)j he can shorten the process fay 
saying 10X4=40 If be should foiget vhat 
^ 2838 


10x4 equals, what are the multiples that 
he must say to find the sum of 10 fours 
4^44-44.4-(-4-l-4-(-4-|-4-|-4-j-4 = what num- 
ber * What number is the multiphcand m this 

simple pioblem ® „ 7 

The number resulting fiom multiple'll^ ^ 
called the p> odud , 40 is the product of 4 ana In 

mvltipUcand 0 
wiiltipUer 


■product SO j V. ol 

Products of large numbers are found oy cal- 
culating To calculate readily the learner must 
commit to memory the elementaiy proauc 
shoivn in Fig 1 opposite 
Do without the combmations m hghter tyF 
because 2x3=3x2, 2x4=4x2, etc, 
combinations m black type give all the vari 
tions necessary Forty-five combinations r 
mam Repeat oftenest the last four lines 
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(ten combinations in all), as they are the most 
difhcnlt, namely 

6x6 6X7 6x8 6x9 
7X7 7x8 7X9 
8x8 8x9 
9x9 

This table is 
usually known as 
the multiphcation 
table The facts it 
summarizes may 
be more easily re 
membered if stud- 
ied m connexion 
with diaivmgs or 
other similar con 
^tractive work 
Cut 100 one inch 
squares of paper 
Laj them in rous 
as shoun inFig 2 

1 Count the 
squares by rows — 
10 at a time— thus 
10, 20, 30, etc 

2 How many 
squares in 3 rows* 
7 rows^ 5 rous* 
9 rous* 4 rous* 

3 Copy this 

P table and fill in 

the blanks 

1X10= 6X10 = 

2 X 10 = 7 X 10 = 

3 y 10 = 8 X 10 = 

4x10=- 1x10 = 

5x10= 10x10 = 

4 Lay squares in rous of 5 , count them by 

fives 

6 Lay 5 lous of 10 squares each Lay 10 
rous of 5 squaies each Hou many squares in 
each group * 




6 Compare 10x5 with 5x10 Fill the 
blanks 50= — x5=5x — 

7 Cut two stnps of paper each 10 inches long 
and 1 inch ivide (Fig 3) 2 X 10 = what num- 
ber * Cover these strips with inch squares by 
placing 2, then 2 more, etc How many twos 
= 20 * 

Finish the table by filhng the blanks 
1x2= 3x2= 5x2= 7x2= 0x2= 

2''2= 4x2= 6x2= 8x2= 10x2 = 

8 Lay 2 rows of 9 squares each 2x9 = 
what number * Fmd this number by counting 
the squares by twos 




2ZZZ2ZZZZZ 

Fig 3 

9 Add 

12345075 0 10 
123456789 10 


Complete 

2x1= 2x3= 2x5= 2x7= 2x 0= 

2x2= 2x1= 2x6= 2x6= 2x10 = 

10 Lay squares to show 10 threes Count 
30 by threes Complete the following table of 
threes to 10x3 

1x3=3 1x3=') 

2x3=6 1>J = 12 

11 Show with squaieb that 3x6— 6x3, 
3x7=7x3, 3x8-8x3, and 3x9=9x3 

12 Complete the folloumg statements by 
filhng in the blanks 


3x6= 

13 Add 


3x9 = 


14 Lay squares and develop the tables of 4 
thus 

1x4=1 1x1=1 

3^4=8 1x2=8 

i> 1=12 1x3 = 13 

4x1 = 10 do 1 ■>'1 = 16, tic 

15 In the same uav make tables of 5 , G, 7 

16 Hou man\ squaies on a draught-board 
(Fig 4) * Count one rou Count the nmnbci 
of lous Count the 
black squares bv 
foiiis (3ount the 
uhitc squares b^ 
fouis Add 32 and 32 
Shou that 8x8=64 

17 Count 32 La 

eights Shou that 

jvs=:^8' 7 Count 
Ih lu eight*' Show 
that 7 8 = S 7 

Count (i4 b\ four- rir j 
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Complete the table below 

1x9=9 2x9=18 3X9=27 4x9=36 

18 Show that 3-|-3-j-3-|-3-f'3~5'4~5“l"5 

19 Show that 5x9=9 x6 , that 8x3=3 x8 
Principle The multiphcand and multipher can 
exchange places without changing the product 
Examples 

1 rind 2x12 (Sig 5) 

Solution ITirst Form. Second Form 

12 12 2x2=1 

12 2 2x1 ten =2 tens 


24 Sum 21 Product 

Answer 2 x 12 = 24 


ll|2 


1 io 


111213m 



10 

, [m 

1 

10 

1 io 1 

1 


Fig s 


2 Find 2x20 2x30 

Solutions 2x2 tens =4 tens 2 times 3 tens =6 tens 

3 Find 2x27 (Fig 6) 

Solution 

27 2x7 = 11=1 ten and 4 ones 

2 2 y 2 tens+1 ten=3 tens 

— 2x27=54 

54 

or 2 X 7 = 14 

2x20=40 


2x27 = 54 



Fig 6 


Accuracy and speed m multiphcation are 
acquired in these ways (1) By mastering the 
“ fundamental facts ” m tables , (2) by counting 
with as few words as possible in mind , (3) by 
writing numbers m straight rows and columns , 
(4) by forming the habit of testmg the correct- 
ness of all answers 


As an illustration of how few 
words it IS necessary to have m 
mind, the follomng problem may 
be used In multiplying 9 by 4, thmk 
“ 36 " In multiplying 7 by 4 and 
adding 3, tlunk " 28,” “ 31 In 
multiplying 2 by 4 and addmg 3, 
think “ 8,” “ 11 ” 

In writing the paitial pioducts be 
careful to keep umts under units, 
tens under tens, and so on This is 
particularly important in multipl^ng by a 
number m which one or more noughts occur, 
as in the lower of the two examples on the left 
The tests used commonly to determine the 
correctness of a product are 


279 
4 

1116 

713 

402 

1426 

2852 

286626 


(1) Repeating the operation , (2) changing 

position of multiphcand and multipher and multi- 
plying again , (3) dividing the product by either 
the multiphcand or multipher The quotient 
result of the division should be the other factor 


To save time m multiplication it is convement 
to know the following short cuts 

To multiply by 10, n.dd a nought to the multiplicand 
To multiply bv 100, add 2 noughts to the multipliomd 
To multiply by 1000, add 3 noughts to the multiplicand 
To multiply bj 25, add 2 noughts and divide bj 4 
To multiply bj 60, add 2 noughts and divide by 2 
To multiply by 12}, add 2 noughts and divide bv 8 
To multiply by 16J, add 2 noughts and diaide b} 0 
To multiply by 33}, add 2 noughts ind divide b% 3 
Can you mvent a short way of multiplying n 
number by II * By 99, using subtraction * 
The accompanjf- 
ing drill chart w ill 
help to fix m your 
mind the facts of 
the multiplication 
table Draw it 
upon your black 
board, or upon a 
large sheet of 
paper, place a 
number in the 
centre for the mul- 
tiphcand, and give 

qmckly the pro- , 

duct as someone points noiv to one mumpue 
and now to another Change the multiphcnn 



from time to time 

Curiosities of Multiplication 
Many strangely symmetncal tables have been 
ieveloped by students of mathematics One ol 
the most interesting is that w'hicb results from 
the multiplication of numbeis consistmg entirely 

• 9 


of I’s 

ixl 
11 ^11 
111 > 111 
1111 X nil 

11111x11111 

111111x111111 

1111111 X 1111111 

niiiiiixiiiiiiii 
inniiiix 111111111 


1 

121 

12321 

1234321 

123454321 

12345654321 

1234507(j54321 

12S4507S7031321 

123456780S7031321 


From this no can form i mechanic'll rule for 
an of such products To multiply a 
itircly of I’s bA Itself, write the number nbich 
le sum of the digits in one f-ictor in o^r 

le rule shall hold must be less than 10), 

JIs to the left and right of it, uTite ‘'l>« ^ to 
,at one, m natural decreasing order For^aropw, 
ultiply mil ba 11111, vnte, f„d 

cither factor, and, svmmetnc^h lfis^lnn 

tt of it, the natural decreasing orfer 
, c, 4, 3, 2, and 1, which gise the product l-34a4 
Other interesting tables arc those 
7x7 
67x67 


067x067 
0667x6607 
0X0 
00x90 
OOO 'lOO 
tlOO'l 09*10 


40 
4480 
141880 
41448889 etc 
81 

0801 

0*18001 

60*180001 etc, 
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MULTITUDE 

Multitude, Nouns or There are all sorts 
of strange and unexpected words whn-h one 
shoidd use when talking of a number of creatures 
all of one kind 

The following amusing rhyme deals ivith 
many of these 

There s a pndc of hens and a so\indei of swine and a 
gaggle of geese all nalking in line 
There’s a spring of teal and a sleulh of beai-, and a 
skulk of foxes bound for their lairs 
There’s a budding of rooks and a vrelk of snipe, and a 
paddling of ducks of a certain type 
There s a gang of elk and a singular of boais and a 
muster of peacocl^s strutting outdoor^ 

There’s a ccte of badgers and a skein of geese, ind a 
fall of woodcocks at sivpence apicre 
There’s a flight of swallows fijing vera high, and a 
host of sparrows are swiftly passing by 
There s a dappling of sheldrakes and a watch of 
nightingales, and a rush of pollards with nice long tails 

You should note that there are two names 
for geese, for they go by the collective title of 
gaggle when on the ground and by the name of 
skein when in flight 

In the “ Book of St Albans ” (1486), Dame 
Juhana Berners tells us to speak of— a congrega- 
tion of people (or plovers •), host of men, fellow- 
ship of women, bevy of ladies, herd of deer, 
swans, cranes, or wrens, siege of herons or 
bitterns, flight of doves 
or goshaivks, clatter- 
ing of choughs, skull of 
friars, pontificahty of 
piiests, superfluity of 
nuns, cast of hawks, 
mute of hounds, peep 
of chickens, and a 
blush of boys 
Mummy. In 
the Egyptian rooms 
of the British Museum 
in London throngs of 
curious sightseers 
daily look into the 
very faces of the 
pharaohs and nobles 
of Egypt who ruled 
spveial thousand years 
ago Thousands of 
such mummies oi em- 
balmed bodies hai e 
been taken from the 
sands and tombs of 
Egypt, and thousands 
more may yet he 
hidden , for the 
Egj'ptians practised 
the art of mummify 
mg their dead for 3,000 
5 ears oi more, believ- 
mg that the soul u ould 
continue to exist m 
the woild bejond the 
grave so long as the 


MUNICH 

mummified body was preserved One of the 
oldest mummies found was discovered in 1937 
by Mr Walter Emery The tomb from which 
it was taken dated back to 3,200 B c 
The bodies were preserved by the use of 
bitumen, spices, gums, etc, or sometimes by 
immersion in honey, and after a seventy-day 
process were ivrapped carefully m linen Then 
the shrouded mummy was usually placed in two 
cases of cedar, or of a sort of papier-m§ch6 
made to fit the corpse The inner case was 
plain, but the outer one was often covered 
with elaborate pamtings and hieroglyphs tell- 
ing of the life and various deeds of the deceased 
A moulded mask of the dead or his portrait 
on linen or wood sometimes decorated the 
head end of the case This double case was 
placed in an oblong coffin and deposited in a 
sarcophagus The bodies of the poor were 
merely dned with salt and wrapped with 
coarse cloths 

Sacred ammals — ^hons, dogs, crocodiles, 
brnds, fishes, and even insects — were also 
mummified, and now and then whole shelves 
are unearthed, filled with embalmed cats who 
centuries ago probably caught mice round the 

temples of Egypt 
The Egyptians ex- 
celled m this art of pre- 
servmg the body m a 
hfe-like condition, but 
mummy-making was 
practised also in Peru 
and Mexico 
Munich, (Pron 
mu'-nik), Gebmany 
The “Athens on the 
Isar ” 18 the name the 
people of Mumch love 
to give to their city 
of palaces, museums, 
and parks, the capital 
of the former kingdom 
of Bavaria, situated 
on the river Isar 
It is one of the 
best-built capitals in 
Europe Its nch art 
collections are its chief 
glory, and it is one of 
the leading cities of 
culture m the world 
Moat great cities owe 
their fame to advan- 
tage of position or to 
some fortunate acci- 
dent of history, but the 
greatness of Municli 
(German, Mittvchcn) to 
day IS largely the 
result of one man’s 



WHEN A MUMMY CASE IS OPENED 
This photograph shows a mununj' case with the hd removed 
It contains the body of an unknown princess, whose image ts 
modelled on the hd On the right the mummified body swathed 
m linen kept in place by bandages, is seen, fitting closely into 
the shaped coffin 
Brlirri ilvttvm 
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dehbeiate policy Eaily in the 19th century 
King Ludvig I of Bavaria decided to make his 
capital one of the leading ait centies of the 
ivorld He succeeded m doing so at enormous 
cost, after yeais of planiung and labour on 
the part of architects, sculptors, and collectors 
The broad streets of the city today are hned 
with beautiful buildings copied from the world’s 
most famous structures imd in these buildings 
may be studied the art and industry of mankind 
since ancient times Bas-rehefs wrought by the 
Babylomans and Assyrians can be compaied 
with the work of modern sculptors 

Famous Museums in Munich 
On the Ti'alls of one famous galleiy (in the 
Old Pmakothek) hang the paintings of the old 
masters, and lust opposite, in the New Pina- 
kothek, are exhibited those of our owm day 
Weapons, household utensils, and other articles 
from the Stone Age to the present tune aie 
arranged m chronological older in the Bavarian 
National Museum , the German Museum, de- 
signed to illustrate the growth of natural and 
techmcal science, is perhaps the finest science 
museum m the w^oild 


At the Bavarian National Theatre and the 
Besidenz Theatre annual festival performances 
of Wagner and Mozart are given The National 
Libraiy contains 30,000 rare manuscripts and 




"old and new in the CIXY of MUNICH 

The lower photograph, taken from the Jows the « 

Gothm Retheus. seen mthe cenUe of the T P-’a w,th ten 

,90s Abovo rt to the left IS Ae huht^n the str.kmg 

fTIe Art Mum^ « now recog,«ed by the Gmernment as the 

facade of the new nou German eultare 

C0II>»CSH ol German BaiXuoiis XnlormaUon Sunau 


1,300,000 punted 
volumes Theumver- 
sity, the academy of 
science, and the 
schools of music and 
painting attract 
many hundieds of 
students fxom oh 
parts of the world 
Moreovei , Munich 
IS now the official 
headquarters of 
Get man (Nazi) Art, 
under the conti ol 
of Field -Marshal 

Goeiing (Nefl Ger 
many, Paintmg) 

But the presence 
of so much classic 
art and solid learning 
has not made Munich 
a solemn city 
people have long 
been renowned for 
tlieircaie-free gaiety , 
and during the car- 
nival season just be- 
fore Lent, the whole 
citv comes to resem 

ble a big plaj ground 

Munich IS cele- 
brated for artistic 
handicrafts, such 

as bronze -found- 
inn- n-Jflfis-staining, 
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MURDOCK’S LOCOMOTIVE 
Murdock’s model steam carnage has been claimed to be the forerunnei 
of the locomotive, but as it was intended to run on the roads it is more 
accurately described as an ancestor of the motor-car This photograph 
shows the original model with which he alarmed the vicar of the Cornish 
village of Redruth, by trying it out on the path leading to the church 


silversmith’s iiork, wood-carving, and 
lithography, the last having been in- 
vented in Bavaria in the 18th century 
Other industrial products are wall 
paper, railway machinery, gloves, and 
artificial flowers 

The most important industry of 
Munich, how'ever, is the breinng of 
beer The beer is of a supei lor quality, 
due not only to the excellence of 
Bavanan hops, but also to peculiarities 
of the water One brewery which 
makes a highly esteemed beer is said 
to get all its water from one spring 
fii the course of the revolution of 
1918-19, winch drove the Bavanan 
bng from his throne and established 
the Bavanan repubhc, Mumch w'as the 
scene of violent “ Red ’* (Bolshevist) 
nsings The headquai ters of the Nazi 
movement is at the “ Brown House ” 
m Mumch, and here Hitler made his 
first attempt (his Putsch) to seize power 
m 1923 There is a great memorial to 
the “ Nazi martyrs ” lolled on that 
occasion Population, about 828,000 
Murdock, Wuxiam (1754-1839) 

In the year 1777 Matthew Boulton, 

James Watt’s partner in the engine works at 
Soho, near Birmingham, was approached by a 
young Scotsman, who had walked all the way 
from Ayrshire in search of work When Boulton 
said there was no work to be had the lad w’as 
so disappointed that he dropped his hat Boul- 
ton was puzzled by the noise that the hat made, 
and, on questiomng the young man, found out 
that it was made of wood, which he had turned 
on a lathe of his own making Impressed, Boul 
ton gave the young man employment 
The young man was Wilham Murdock, one 
of the most industrious and ingemous mechames 
that Bntam has produced He was born near 
Old Cumnock, m Ayrshire 

How He Scared the Vicar 
The chief busmess of the Boulton and Watt 
firm was to supply pumpmg-engmes to Cornish 
tin mmes, and Murdock was soon sent to Corn 
wall to look after them He hved at Redruth, 
and while residing there he made a model 
“ steam carnage,” which is in a way the fore 
runner of the locomotive He tried it out one 
night on the road leading to the church, and 
the puffing appantion nearly scared the vicar 
Redruth out of his wits But James Watt, 
Murdock’s employer, could not see the possi- 
bihties of this method of transport, and at his 
request Murdoch gave up experimenting 
He w as more successful m anothei direction, 
namely, in gas hghting His house m Redruth 
was tlm first to he ht by gas, and from 1803 
part of the Soho foundry at Birmingham w as 


regularly illuminated in this way When we 
bhinlc of the great benefits that gas-hghting and 
gas cooking have given to the world, we muot 
all be grateful to Wilham Murdock 
For over fifty years Murdock served Boulton 
and Watt faithfully, and he was satisfied to let 
them have the full credit for his inventions, so 
that it IS difficult to determine exactly how much 
he did invent There seems no reason to doubt 
that the well-known “ sun and planet motion ” 
on the steam-engine was contnved by him On 
one occasion be was fitting a steam-engine in 
the brewery of Messrs Barclay Perbns in 
Southwark, London He was asked if he could 
compare the power of the engine and of the 
horse it replaced, and after some consideration 
he worked out the formula for horse-power, 
which is still universally used On the same 
occasion the brewers explained to him the 
difficulty they had m clearing beer, and, after a 
visit to Bilhngsgate, he discovered that fish 
scales could be used for the purpose 
Murdock was a great man m many ways, but 
without personal ambition, always more anxious 
to get things done than to receive reward or 
praise He died November 15, 1839, at the house 
he bad built, within sight of the Soho foundry 
where he had worked so long 
Murillo, Babtolome Esteban (Pron 
rau-ril'-o , Spanish moo rel'-yo) (1617-1682) 

A j'oung man of about twenty-five, footsore and 
exhausted from his 250-mile journey afoot 
acioss the Sierra Morena Mountains from 


2S43 



MURILLO 

Seville, arrived in Madrid one evening about 
300 years ago He was penniless, friendless, 
and very lonely and tired 
" Will you tell me where I can find Diego 
Velazquez, the court paintei ? ” he asked a 
passei-hy The other eyed him ivith indifference 
as he gave the duections — ^not knowing that he 
was speaking to the man destined to be Spam’s 
most beloved painter and one of her few aitists 
of world-wide fame 


muscles 

urchins and flower girls whom he saw in the 
stieets of his native city His later works are 
chiefly rehgious compositions, characterized bj 
splendid colourmg, great technical skiU, and 
intense feeling , the few portraits he painted 
are of great beauty and speaking likenesses So 
reahstic was his style that a spamel m one of his 
pictuies has been known to make a hvmg dog 
snarl, and birds are said to peck at the lihes in 
his wondeiful “ Saint Anthony of Padua 
that beautiful picture of the kneehng saint 
stretching forth his arms to the Chnst child 
- Murillo’s greatest 
masterpiece is his “Im- 
macnlate Conception,” 
or “ Assumption of the 
Virgin” (see facing 
page), ivith the Vwgin 
amid cherubs This 
paintmg, which now 
hangs m the Louvre, 
was brought from ^in 
dunng the Uapoleomc 
wars and later sold to 
the Prench government 
foi more than £24,000 
— at that time the 
greatest sum ever paid 
for a picture Munllo 
painted many another 
masterpiece, and al- 
though Saint Anthony 
and the Assumption of 
the Virgra, which he 
painted again and 
again, were his favounte 
subjects, many admire 
most his beautiful 
paintings for the Chanty 
Hospital of Seville, 
among which are 
“Moses Strikmg the 
Rook,” "St Elizabeth 
of Hungary Tending 
the Sick,” and the well-knmvn “St Peter 
Released from Prison ” 

Though Munllo’s woik at times lacks force 
and originality, his love of colour and pious 
seremty and charm have made him one of the 
best loved of the world’s painters 
Muscles. The muscles are the workmen 
or the “movers” of the human body, for all move 
ment, conscious oi unconscious, is accomphshed 
by them If we regulate the movement con- 
scaously we say the vohmtaiy muscles did the 
work , if we cannot legulate it of oui own free 
will we say the mvohmimy muscles performed it 
In certain diseases, e g St Vitus's Dance and 
tetanus, control is lost of certain of the volun- 
tary muscles and spasmodic movements 
Muscle tissues have a peculiar power very higluy 


gluteus maximusJ 


This was a red-lettei day in the hfe of MuriUo, 
the poor Seville mechanic’s son, who, after a 

promising training, had - - 

for two years been earn- 
ing a scanty living 
painting crude bright- 
coloured pictures which 
be sold in the market- 
place at Seville, and 
who had pluckily set 
forth to seek his for- 
tune m the capital of 
Spam For on this 
same evemng the great 
Velazquez, reco gnizing 
the talent of his am- 
bitious young fellow- 
townsman, took the 
youth into his own 
home, and got permis- 
sion for him to copy 
the art treasures m the 
royal galleries 
Murillo progressed 
so rapidly that in less 
than three years Velaz- 
quez exhibited some of 
his work to the king 
and court He might 
now have looked for- 
ward to fame and pros- 
perity in Madrid, but 
he prefen ed to return 
to his native Seville 

Soon he executed eleven large paintings for the 
Franciscan convent, which brought him im- 
mediate recogmtion After this he marned 
a rich woman of rank, became the head of the 
Academy of Seville, which he helped to found 
in 1660, and lived happily, painting almost 
continuously, and principally rehgious works for 
the churches and convents of his beloved 
Seville, until a fall from a scaffold m 1681 
brought injuries from which he died a yeal latei 
TTis body was buried in the church of Santa 
Ciuz at Seville, and his generation mourned 
over the passing of their lovable, pious, popular, 
but unspoiled idol, their “ angel pamter born 
to paint the sky ” ^ 

Among Murillo’s most attractive pictures aie 
many sympathetic leahstio studies of the tagged 
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MUSCLES THAT ‘WORK’ OUR LEGS 

This picture shows most of the muscles that are used in kick- 
ing, walking, and frumung The "Sartorius " is the so-called 
" tailor's muscle " which enables us to cross one leg over the 
other It IS the longest muscle in the body 
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WHAT MUSCLES LOOK LIKE WHEN SEEN THROUGH THE MICROSCOPE 
Hare we see how musdes are controlled and fed In the centre is a single fibre Its striped formation enables it to contract 
or expand whenever the nerve sends in its “ orders ” At the left is a bundle of fibres, cut across to show how they fit 
•■ogether The capillary blood-vessels contain the blood which nourishes them The picture on the right shows how th» 

capillaries connect the arteries and veins 


developed , this is the power of contracting and 
relaxing like a rubber band 

The largest muscles are those of the arms, 
legs, shoulders, and back They are fastened by 
tendons to the bones, and the sort of work they 
do can best be observed by studjang your ovra 
arm The biceps muscle on the front part of 
the upper arm is fastened by one end to the 
shoulder , the other end is attached to the 
mniTi bone of the forearm just below the elbow 
Now bend your arm at a right angle, making the 
muscle ngid You can feel the hard, thin cord 
of the tendon right at the crook of the elbow 
At the same tune, the top muscle of the 
forearm runs back to the outside of the upper 
arm, the two crossing each other over the elbow 
You can push the tip of your finger between 
them at that spot These muscles 
are simply using the bones of the 
arm as rigid levers to do their work 
When the forearm is thrust sharply 
doivnward, as m chopping mth a 
hatchet, it is being pidled by the 
triceps muscle, which runs along 
the back of the upper arm and 
round the outside angle of the 
elbow 

All the muscles which are fastened 
to the arms and legs are voluntary 
muscles They consist of bundles of 
fibres, each about an inch long and 
^ of an inch wide These bundles 
of fibres are enclosed in elastic skins, 
which hold them together and pro 
tect them The muscles attached to 
the ribs of the chest share with the 
diaphragm muscle the work of ex 
nanding and contractmg the lungs 
In breathing {See Diaphragm 
These aie voluntary muscles, al- 
though they continue to work 
through force of habit, even vben 
we aie asleep 



ONE OF THE MUSES 
Calliope, shown in this statue, 
was the Muse of epic poetry, 
and was represented with 
waN tablets and a stylus, or 
writing instrument 
I ahcan Vmciio' Boiiir 


The heart and the muscles of the stomach and 
intestmes and other mternal organs cannot he 
controlled at will They contmue to v ork 
whether we wish it or not, and for this reason are 
tiue involuntary muscles The muscles which 
cover the outside of the abdomen directly under 
the skin must not he confused with the stomach 
or intestinal muscles [See Heart , Stomach) 
There are altogethei 600 muscles m the human 
body They form the “ lean ” flesh, and con- 
stitute fully half of a person’s weight Muscles 
develop and become strong ivith use, or get 
weak and flabby through disuse Exercises to 
tram the muscles and keep them active are, there 
fore, the only sure road to health and stren^b 
Cramp m the arm or leg is due to a sudden 
and mvoluntary contraction of a muscle whicJi 
is ordinarily under control This is 
usually caused by some disorder of 
the nerves leading from the biain 
Contributory causes may be pro 
longed exposure to cold, or a tend 
ency to gout or rheumatism 
IVf U S e S . Sometimes we ^ say 
that “ we have an inspiration ” It 
seems almost as though some 
outside ourselves made it possible 
For us to think, or speak, or wnte, 
or do something better than usual 
The ancient Greeks believed that 
this inspiration came from the 
Muses, goddesses who presided over 
the arts and sciences So poets ana 
musicians began their importan 
works with a praj^r to one or more 
of the Muses 

Though the number vanes m 
different accounts, these divuuties 
were geneially pictured as nine 
maidens, the daughters of Aeus, 
king of the gods, and Mnemosyne 
(Memorj') When the gods gath 
together m festive assembh o 
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Mount Olympus, tlie Muses ucro ahr.i3’s present 
to furni**!! inspu’ation and cntcitainracnt Led 
bv Apollo, the) sang of the ongin of the uorld 
of gods and heroes, and celebrated the glorious 
deeds of Zeus On earth many places were 
sacred to them, espccialh on Mounts Parnassus 
and Helicon The u ord “ museum " in its 
Greek form originally meant a temple sacred to 
the Pluses 

Calliope, the most honoured of tlie Muses, pre- 
sided over epic or heroic poctr\ Clio vas the 
Muse of histor'i , Euterpe of l3nic poetry, Thalia 
of comedo and pastoral poetry , Melpomene of 
tragcd>, Terpsichore of (horal ‘^ong and dance, 
Erato of lo\ e poetr}' and Polvlmnnin of In nins 
Finall) , Urann was the Muse of astionomy' 

Museums. Again 
and again, m the pages of 
this 01 any othci book of 
reference, 30U will find 
references to niuseunis of 
various kindb, not mcreh 
local museums mentioned 
in the descriptions of tow ns 
and cities, but also the 
more important national 
museums in which each 
countr)' of the world houses 
its treasures The scope of 
these museums is as wide 
as 3'ou can imagine Some 
include every conceivable 
type of object that may 
be found in a country, or 
outside it, from natural 
history to rehes of great 
men and works of art , 
others are more or less con 
fined to one t) pe of object, 
or even wrthm narrower 
hrmts , others, again, show 
only materials gathered 
from one defimte distnct , 
and others may be confined 
to relics or works of one 
man or one penod 
Museums of art are in 
general known as gaUenes 
(see National Gallery), 
especially where pictures 
make up the bulk of their 
objects There are many 
art galleries of this type 
in London, and we also 
have one great museum of 
art, taking the word m a 
wide sense, m the Victoria 
and Albert Museum, at 
South Kensington This is 
probably the w orld’s finest 
geneial collection of objets 


MUSEUMS 

d*art Besides a number of pictures — especially 
water colours of tJie British school — ^it contains 
fiiriiituio and woodwork, pottei)', diesses, and 
costume, sculpture, carpets, goldsmiths’ and 
silversmiths’ work and indeed ever) thing of 
this t3^e that you can think of It lias, like most 
of the largest museums, a fine hbrar)' 

Our greatest museum, of course, is the British 
Museum, whose huge building is m Bloomsbury 
This IS largely a museum of antiquity, and its 
contents cover an enormous period, its col- 
lections of Greek and Eg3'ptian material are 
speciall)' famous It was founded m 1753 
Besides the galleries m which the museum’s 
treasures arc shown to the public, there is at 
Bloomsbury the largest and most comprehensive 



IN THE NATURAL HISTORY MUSEUM 
The Natural History Branch of the British Museum is situated at South Kensington, nnd 


contains the most complete collection of specimens in the vtorld It is housed in a fine 
building of terracotta which was completed in 1880 The photograoh shows the entrance 
halh in which there are many interesting e^bits 

Ceurftt^f 0 / British Uuseum (?taturat History) 
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library in the -world, and a magnificent collection 
of prints and diamngs 
London’s museums of Science aie numeroub 
The chief are those grouped at South Kensington, 
comprising the Natuial History Museum, the 
Science Museum, and the new Museum of Prac- 
tical Geology Each of these represents a senes 
of superb collections, and all of them are con- 
tinually receiving additions The Natural His- 
toiv Museum m particular shows only a small 
proportion of its tieasures in its galleries, and 
indeed it is famous abroad as a storehouse 
rather than as a museum for display In the 
Science Museum you may see many of the 
original inventions that have gone to make up 
our modern woild, from the early steam-engines 
of James Watt to the racing seaplane that won 
foi Britain the last Schneidei Trophy , there is 
also a fine collection of ship models 
In London, too, there are innumerable special 
museums The London Museum, for instance, 
contains collections lUustiatmg the city’s his- 
tory, as also does that of the Guildhall In 
the Geffrye Museum is housed a fine collection 
illustrating the history of the furniture trade , 
while the Horrmnan Museum in South London 
deals uith anthiopology and natural histoiy 



MUSHROOMS 

tain ait treasures, and we must go to 
America to find general museums comparable 
with those of England Tliere, the Nev York 
Metropohtan Museum of Art has an extremely 
fine collection, more or less comparable in scope 
with that of the Victoria and Albeit , and most 
of America’s great cities have fine collections of 
a similar nature World-famous, too, is the 
Ameiican Museum of Natural Histor}', m ■« hich 
aie displayed supeib “ habitat groups,” showing 
collections of creatures m their natural enrnon- 
ment {See. plate fac p 1663 and illus p 1900) 
Groups of this type are a feature of other 
American Nature museums, such as the Field 
Museum, Chicago {See plates fac pp 80-81) 
In America, museums ate considered far more 
important, educationally, than they are in 
England, and their arrangement is largely 
governed by this consideration 
Mushrooms. Mushrooms and toad- 
stools provide the material for many of the 
favourite faiiy stones of childhood, yet the 
mushroom itself is scarce!}' less romantic and 
interesting than any tale of fan y lore What could 
be morenonderfulthannplant that has no root, 
no stem, no leaves, and which springs up with 
such lapidity that you can see it grou, Iivmg 
purely on the food provided by animals and 
other plants ^ Andhon vaiied their shapes and 
colours — ^flat and nmbiella-hke oi branching like 
corals, and delicately tinted -with reds and greens 

and bion ns ' . 

But perhaps the fact about mushrooms tnat 
should most interest us is that while some ot 


At Greenwich is a fine Maritime Museum, while 
the Imperial Wai Museum is at Lambeth And 
all over the provinces there are others Most 
counties have their owm museums, situated in 
the county town and dealing m a general way 
wuth the history, natural history, and antiquities 
of the county There are, too, many museums, 
deahng wnth famous men, most of them situated 
in their former homes and contaimng collections 
of their rehes An example of this is Down 
House, 'at Downe, ra Kent, where Charles 
Daiwm lived, and where rooms are twanged 
mst as they were m his lifetime {^ee p 

On the Continent, Pans has the Louvre, the 
world’s largest coUection of ait treasures {see 
n 26’79) Germany has many fine museums , and 
Italv Austria, and Spam have also famous art 
Lnseums On the whole, however these con- 
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MUSHROOMS, LARGE AND SMALL 

The picture to the left shows a cluster of 
fungi which make such delicious eating . the 

but never reach such a sire as the giant 
one the lady m the lower 


room This great fungus 


picture is comparing with a j 
^s 43 inches round and weighed 


some five pounds I 
Plmtot lop E Slop whom Fox P)ioM» 
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MUSHROOMS GROWN FOR MARKET 

We alwa7S think that the nicest tasting mushrooms are those we have picked ourselves tn the dewy fields on a summer’s 
morning, but the market is mainly supplied by speaahzed mushroom-growing farms The fungi are raised, as is seen here, 
on banks of soil, carefully protected by straw and tarpaulins until the time comes to pick them Then the covenngs are 
thrown back and the tasty mushrooms that have sprung up m the dark are picked, packed, and rushed to market 


them are delicious food, otheis contain a poison 
80 powerful that to eat it is almost certain death 
Hundreds of peisons die every year from mis- 
taking the poisonous for the edible varieties 
You frequently hear people refer to poisonous 
mushrooms as “ toadstools,” and often the two 
words are completely confused But the 
botamst calls mushrooms those fungi of the 
group Basidiomyceles which have a conspicuous 
fruxtmg body, including the round and umbrella- 
shaped kinds as well as the large fleshy forms 
The common idea that all mushrooms with 
umbrella-shaped caps are poisonous is not 
correct Many of our mushrdoms are edible, 
but we must be very careful when we gather 
them because it is so easy to make a mistake 
Parts of a Mushroom 
Let us see first what mushrooms are and how 
they grow, and then examine some of the 
common edible and poisonous varieties The 
part of the mushroom plant which rises above 
the ground is only the fruiting body of the 
fungus, the rest lying under the ground or in a 
rotting log m the form of a mass of dense white 
tangled threads, called the hyphae, and forming 
a mycelium, which constitutes the “ spawn ” 
The myoehum grows from little spores shed 
from the full-grown mushroom From it bud 
out small whitish knobs of tissue, which push 
upwaid, expand, and finally break out m the 
particular form foi each kind of mushroom 
On most mushrooms you W’lll find underneath 
the umbrella little radiating plate like gills, set 


very closely together It is on these gills that 
are developed the tmy spores, which ^op out, 
and are earned far and w ids by the wind These 
develop new plants when they fall upon favour 
able surfaces (See Fungi) 

Most mushrooms delight to grow in moist 
shady woodlands, or in the bottoms of ravines 
where there is an abundance of shade and plenty 
of warmth and dampness The common field 
mushroom and a few others are exceptions to 
this rule, foi they grow best m open grassy 
meadows, fully exposed to the sun 
Mushrooms spnng up with amazing rapidity 
during w arm, muggy summer mghts, and reach 
their full grow th, shed their spores, and decay in 
a very short tune They are strong enough to 
push up heavy paving stones as they grow I 
We are all famihar with the common field 
mushroom It is a rather stocky, solid form, 
white with pinkish-brow n gills It grows most 
abundantly in pastures, and is also largely cul- 
tivated m specially prepared beds Enormous 
quantities are raised in Paris m underground 
galleries which extend for many miles at a 
depth of 60 to 160 feet below’ the surface , and 
m recent yeais mushroom growing has become 
profitable m England, too 
After the field mushroom, the most common 
edible forms are the puff balls These are large, 
lound, whitish knobs, often seen growing along 
Bti earns and roads and also in open pastures 
They are filled with a soft, white, firm flesh, 
which turns into a mass of fibres and daik 
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brown spores when the plant is ripe Have you 
ever stamped on a ripe pufF-ball and watched the 
spores rise from it hke smoke ? 
All the pulf-balls are ©dible wheii young, but 
you must be careful to gather them only when 
they are large, as some poisonous forms of 
umbrella-hke mushrooms pass through a hall- 
lie stage when young Though all the puff. 
halls are edible, not all are pleasant to the 
taste The black puff-ball, which is hard hke a 
potato and whose flesh is a ghstemng black, is 
very bitter, though not harmful 
Another group of edible fungi is the clavaiias, 
or coral fungi These grow up in finger-hke 
masses in pietty hues of dehcate pmk, white, 
and yellow The white varieties are the best 
for food The clavarias grow only in deep, 
dark, damp woodlands, and mlt very easily 
when brought out into the sun They look 
]ust hke beautiful bunches of coral shimng out 
among the dark forest trees 
The morel, which is one of the choicest of 
the fungi (though it is not a tiue mushroom 
and belongs to the Ascomycetes gioup), is easilj' 
recognized by its pale yellow, buff, or hght 
green comcal cap, iibbed and pitted like a 
honeycomb, and set on a stout whitish stem 
In the same group is the dehcious truffle, a 
fleshy tuber-hke fungus which is found in many 
parts of Europe, and grows in groups a foot or 
so below the soil Dogs and pigs are veiy fond 
of truffles, M'hich they dig for ivith great skiU, 
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and in ^ance they are trained to search 
tor them by scent 

Another prized mushroom is the chantarelle, 
distmgmshable by the deep rich yellow of its 
cap, which has an irregular crumpled margm 
Its odour suggests ripe apiicots or plums The 
cap IS usually depressed at the oentie 
These You Miust Never Eat 

Let us turn now to examine some of the 
poisonous kinds Two very deadly species are 
the death cap {Amanita phalloides) and the fly 
^anc {A muscai la), both common in the 
British Isles The former has a white stem 
lound which is a neat rmg of tissue, while the 
cap has a yellowish top It is our most dan- 
gerous species owing to a superficial resemblance 
to a true “ mushroom ” 

In the fly agaric, the top of the cap is a 
brilhant red, flecked all over with tin}'' white 
shimng scales, hke snow'flakes, while the rest of 
the plant is pure white This species is often 
found growing under birch tiees It gets its 
name from the fact that its poison, extracted 
by steeping in milk, wus used to kill flies The 
poisonous substance m the amamtas and many 
other kinds of fungi is known as “ muscarine ” 
Theie are several other kinds of poisonous 
mushrooms It is a wise rule not to eat any 
except those of which you are absolutely sure, 
and these only when thej' are perfectly fresh 
Only one-tenth by weight of a mushroom has 
any food value 


The ANCIENT ART of ORPHEUS 

} om the earliest times music has been one of the best-loved arts practised 
by Man, and today, when it is bioadcast by wireless, it is more 
widely appreciated than ever before 

IN^usic* It has well been said that “ Music very tiees and stones with the music of his hic , 
washes away from the soulthe dust of ever j'day and a Chinese musician, w'ho is supposed to 
life” The story of music begins w ith the stoiy have hved a thousand years befoie Orpheus, 

of the human famdy said “ When I play upon m3' Lm the annuals 
Some of the very oldest lange themselves before me spell-bound with 
fables that ive have tell melody ” Music is w'hat w e call an “ abstract 
us of the powei of ait It is seldom “about” an3'thing You 
music We know that cannot leally describe things in music, or ex- 
befoie ever musical plain music in a defimte way But music can 
instruments weie made make a listener /eel , and so the earliest music 
theie must have been was undoubted!}' singing — words and shouting 
chants or songs And jumbled together — ^the spontaneous expression of 
yet, from the days emotion Rh}"thm was the first element to 
W'hen men heard develop, as you can tell from its connexion with 
answ ering voices in the dancing African natives today can beat out 
hills and caverns, extraordinarily comphcated ilndlims, some of 
theie aie legends that which have passed into our modem dance 
i teU of instruments so music (see Jazz) 

oth-centuiy Harp and Horns sweet that then inusic We lead in the fii'st chapters of tlic Bible that 
dial mod both men and the beasts Jubal was the “ fathei of all those that handle 

One stoiy is that the ancient Greek lieio the liaip and the oigan ’ In the temple 01 
Oipheus chaimed not onh the beasts but the King Solomon, which was built almost a 
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ORPHEUS CHARMING THE BEASTS OF THE WILD WITH HIS LYRE 
The Ijnre vras the chief musical mstniment of the ancient Greeks, and with it the:^ accompanied their songs and reatabons It 
figures in Greek mythology, for Orpheus, son of the muse Calliope, was famed for his exbaordinary skill with the lyre given 
to him by Apollo Such exquisite music did he produce that even wild beasts were charmed by it After he had finally lost his wife, 
Eurydice, he wandered into the forest and played to the animals who sbove in their dumb way to comfort him In this picture 
J M Swan, R A , has depicted the old myth of Orpheus in the forest playing to lions and honesses 


thousand years before the birth of Christ, we 
are told that there uere thousands of pnests, 
uuth trumpets and harps and psalteries, and 
that there were singers who sang beside the 
altar to the harps and other instruments 
The Psalms of the Bible are the words of 
Hebrew songs How we should hke to hear the 
tunes to which those words were sung ’ When 
you have been reading a Psalm, have you ever 
wondered what was meant by the word selah ? 
Histonans tell us the Psalms w ere sung by two 
great choirs, one on either side of the temple 
One choir sang the first hne, and then the other 
choir answered with the next hne, in this manner 

First Choir The earth is the Lord s and the fullness 
thereof 

Second Choxr The world and they that dwell therein 
Arsf Choir For he hath founded it upon the seas 
Second Choir And established it upon the floods 

And so they contmued through the Psalm until 
the word selah occurred , then the singers 
paused and the instruments played an interlude 
alone, after which the singing was resumed 
Where there was only one choir, the opemng 
and alternating hnes were given by the pnest, 
and the choir responded This method of 
smmng is still used occasionally, and is known 
antiphonal ” singing 


The Greeks were the first people to leave 
any sort of WTitten music, and what they left 
w^as very crude They used the letters of 
their alphabet to represent musical tones 
These they placed above the words of the poems 
which they sang But this only served to give, 
in a very poor way, the pitch of the tone, and 
in no manner expressed the length of time 
durmg which it was sounded The Greeks had 
music m their theatres, just as the Hebrews 
had m their temples But naturally the music 
was different They used both wmd and 
strmged instruments, and there are pictures 
which show the chorus dancmg and playing 
their instruments as they sang 
Music as we know it began with the Christian 
era, though we really have very httle knowledge 
of It during the first 400 years of this period 
It was about the jear ad 350 that the first 
singmg schools were established, for the purpose 
of training smgers for the Church services 
In ancient times the congregation sang with 
the choirs, but the smging came to be so badly 
done that the council of Laodicea, in the 
year ad 367, decided to allow only trained 
singers to take part The songs they sang 
would sound very strange to our ears, for all 
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sang the same melody m unison Tliero was 
no alto, 01 bass, oi tenoi Moio tliaii this, 
the songs ivere mostly chants, ivhicli means 
that several voids vere sung, half spoken, to 
one tone A step in advance was taken by 
Pope Gregory the Great (c 540-604), who 
levised the music of the Church services and 
introduced what is still called the “ Gregonan 
Chant ” All chants or songs had to be learnt 
by heart, because even then there was no 
satisfactory v ay in- 
vented to write music 
At last, a young 
monk named Guido, 
of Arezzo, Italy, 
became much dissatis- 
fied with this slow 
process In a lettei 
written in a n 1020 he 
complained “ Wlien 
little boys have finally 
learned to read the 
psalter, they can lead 
all othei books Who- 
evei has once tnmmed 
a vme or tree inll be 
able to do it again as 
well or even better 
These wonderful sing- 
ing teachers, liow'ever, 
and their scholars may 
sing every day for a 
hundred years, and yet 
not be able to sing 
the response without 
instruction In the 
Church service it often 
sounds, not as if we 
ivere piaising God, but 
rather as if we weie 
engaged in quarrelhng 
among ourselves ” 

But this young monli 
not only complained , 
he at once set out to 
remedy the trouble, 
ivith such success that 
father of music 



LEARNING TO WRITE MUSIC 
It took men thousands of years to learn to write music in the 
simple and intelligible modern fashion As early as the 6 th 
century of our era musicians had begun to indicate musical 
sounds by a complicated system of dashes, curves, hooks, and 
dots, as you see in the example at the top By the rath century 
they had introduced a four-line staff with square notes, thus 
indicating the intervals between the sounds From the isth 
to the 17 th century square and lozenge-shaped notes with or 
without “tails " to indicate time values were used, with a five- 
line staff and key signatures, as in the third and fourth ex- 
amples From this it was a short step to the present system, 
with time divisions shown by bars at right angles to the staff 


he has been called the 
He used the musical staff, 
much as w e have it now, and also our system of 
singing by syllables The idea came to Guido in 
this v ay A ceitain Latin h 3 rmn, whose first six 
lines began respectively 6n the first six tones 
of the scale, suggested to him that if the pupils 
leained this song and remembered how to 
pitch the first tone of each hne, they would 
then know the pitch of that tone wherever 
they saw it The hnes began ivith Latin words, 
the first syUables of which were Ut (af^wards 
changed to Do), Re, Mi, Fa, Sol, La The fact 
that sol-fa smging, with these same syUables, 
18 still in use today pioves the soundness of 


his theorjr Of course, this idea would not hare 
w oikcd had the staff not already been invented 
on which to ivrite the syUables The next 
step was to invent some way of shoivmg the 
relative length of the tones Giadually block 
notes of different shapes were worked out with 
a dot or a hook to mark the accented note 
At first all music was sung in triple or three 
pulse time, with one strong and two weak beats 
to each group Later double time, mth one 

strong and one ueak 
beat to each group, a as 
used Then bar hnes 
were drawn across the 
staff befoi e each strong 
or accented note The 
notes were also made 
round instead of square, 
and written music 
began to look as lie 
see it now 
Two staves v ere 
used, one for higher 
voices and anothei foi 
lower voices, with a 
note for a short cross 
line (non called 
"middle C ") m the 
position V here one hne 
noiinaUy would stand 
between thetv o staves 
This made the remain 
ing notes of the octaves, 
written up and down, 
come m diffeient places 
on then respective^ 
staves ThetjeblecIef^S 
is used to mark the ^ 
uppei staff, and the 
bass cleff^ maiks the 
I o -n e r S one IS^otes 
above or below these 
staves aie placed on or 
between shoit hues 
called “leger hnes 
prolonging the staff 


The scale resulting from playing all the notes 
on a staff so constiucted is the scale of C major 
Since two of the intervals in any scale aie 
half steps or semi-tones, if one desiies to un e 
the scale for any other key there must be some 
■ eiing the pitch indicated 


called 


device for raising 01 loweiing 
by an}’’ given note Such de’viccs aie 
chromatic symbols These are the sharp 
indicating the half-tone above the written note, 
the flat ( 7 ), markmg the half-tone below , 
written, the double sharp (x), meamng one iwi 
tone above, and the double flat (2i2.)i mean o 
one whole tone below the one u ritten 
To avoid having to use these s 3 ’robols as long 
as the key is played, it is customary to place 
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symbols just before the beginning of the mnsio 
on the staff Every note so marked is then to 
be raised or lowered whenever it occurs Since 
certain effects require that this be not done, 
this IS indicated by placing a “ cancel ” mark 
(5) before a note to show that it has its 
" natural ” or unmarked ^taff value 
Sometimes the composer wants to have a gap. 
or blank spot, in his march of accents To 
make this unmistakable, the composer marks it 
with n rest, of n shape signifying its duration 
To indicate the accent-pattern intended, a 
time signature ” is given at the beginning of 
the music The signature for waltz time, for 
example, is J The 3 indicates three accents to 
the measure, while the 4 in the denominator 
means that one quarter-note is used for each 
accent In foxtrot (J) time, the numerator 4 
indicates four accents to the measure, each one a 
quarter-note in duration 
Although the music of the Church was now 
set down in writing, there was still much 
valuable music of w Inch w e have no written 
record The common folk had their ow n 
songs and dances, and bards and minstrels ‘ 
wandered from court to court, always ' 
welcome because of the music they made 
Even during war the bards w ere w elcome 
in enemy camps, so esteemed was the art 
of minstrelsy There is a woll-knowm story 
telling how King Alfred the Great disguised ^ 
himself as a minstrel and entered the camp 
of the Danes as a spy on the eve of a great 
battle What, we wonder, did he sing * 

Very few of the old folksongs of this far 
off tune have come to us, and these are so 
changed, from having been passed dowm 
for generations, that w e can hardly consider 
them representative in their present iorm 
About the 12th century secular music 
— ^that IS, music that is not rehgious — 
began to be very popular In southern 
Prance, the troubadours composed and 
sang songs of their lady-loves , in 
Germany, the minnesingers composed 
similar songs as well as songs of chivalry, 
patnotism, and Nature, which they sang 
to the accompaniment of the harp Other 
German smgers formed themselves into 
a gudd called the “ master singers ” (die 
MexsUrsinger) In this guild, rewards were 
given for excellence in musical composition 
submitted at an annual contest In Wales, 
an organization of singers known as the 
Eisteddfod (g » ), or congress of bards, 
dating back long before the Christian era, 
assumed its present form during the 4th 
century, and continues to the present day 
In these ways both vocal and instrumental 
music w ere stimulated Many new instru- 
ments were used, and old ones improved 


Music IS made up of three elements — ^melody, 
rhithm, and harmony Up to this time only 
two elements, melody and rhythm, had been 
developed Another hundred years passed 
before the third clement, harmony, was added 
For many centuries all singing had been 
in unison or in octaves, and it was an important 
step in advance when two or more independent 
parts, or " voices," were used at the same time 
No one has learned w hen this began, but w e have 
specimens of part-wTiting which date as far 
back as the 0th century This music sounds 
strange to us, for it used successions oi 
“fourths,” such as C-F (sounded together) 
followed by D-G, or “ fifths,” such as C-(} 
followed by D A , whereas today our ears are 
accustomed to “ thirds,” such as C-E followed 
b 3 D-h' In time part-wTiting developed 
The third clement m music was at hrst called 
“ counterpoint ” This name was given because 
the notes of the melody w rittcn on the staff were 
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EARLIEST ENGLISH MUSIC 
The first recorded speamen of early English music is the famous 
catch * Sumer is i-cumen in," a perfect example of a part song for 
four voices The manuscript reproduced above was written not later 
than 1240, and, as a concession to rehgious feeling, had the words of 
a hymn m Latin written beneath the Engbsb verse 
smith Muteum Uarlaan US 
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i employed for secular music m what 

were called "madrigals” These are part- 
songs with lively dauung rnythms and 
emphatically developed individual melo- 
each voice In Hemy VIII’s 
and Queen Ehzabeth’s reigns England 
was full of madrigals If you v ent out 
to dinner, you were expected to sing 
your pait at sight in a madrigal 
Every gentleman was supposed to he 
able to play the lute (a mandolm-hke in- 
strument), and the favourite instrument 
for ladies u as the virginal, or small harp- 
sichord, on which Good Queen Bess 
herself was a skilled performer Several 
other instruments of the keyboard type 
also came into popular use These were 
used at first, singly or in combination, 
to accompanj’’ singers Composers then 
saw their possibUities and began to v rite 
for them alone 

In the so-called Elemish school of com- 
posers (1400 to 1600) music abroad 
reached a higher point than it had ever 
before attained The ” VenetianSchool” 
of musicians (1527-1612) saw that the 
different voices in “counterpoint” really 
combined to form a succession of chords, 
and launched the idea we find running 
through modern music — ^that of chords 
enriching the ptmcipal melody and also 
carrying subordinate melodies 
With these new developments, musi- 
cians of the Cathohc Church began to 
create really beautiful music for their 
formal services The mass v as a far- 


The lute a Bear shaoedlf^^^rf' WITH HIS LUTE Create really beautiful music for their 

*ne me, a pear-shaped stringed instrument built up of staves of wood mi 

and somewhat resembling a mandolin, can,e onpnalfy from tie Eartlu ^orinal services The mass vasa far- 
the i6th and 17th centuries many varieties existed in Europe, and the lOrm of composition One OUt 

accompanying songs This painting Standing name in this connexion IS that 
Dy the Dutch arbst, Judith Leyster shows a 17th-century lute-player of the Italian composer Palestrina 

eallpil “ nniTi+o ’* j "" """jj (c 1625-1594) He was a peasant bj' birth 

^ ,1 ’ and now, in addition to these and was educated at Rome under a teacher from 

^ f ^vritten, the famous Flemish school of music He not 

L „ melodies weie to only became the greatest orgamst of his time, 

same time As the choirs but VTOte masses wdiich are as yet unsurpassed 

bec^ne able to “aster the t^vo- voiced songs. It ivas of one of bis masses that Pope jVIarcellus 

third, fourth, and fifth melodies were added, H said " These are the harmonies of the 

giving rise to ^'^hat is called the polyphomc ‘ new song ’ ivhich the Apostle John heard 

form out of the heavenly Jerusalem ” Along iwfi 

The eaihest surviving example of secular part- the music of the Cathohc Church, the music 

writing, “Sumer is icumen in” (Summer is of the Reformed, 01 Protestant, Church de- 

a-coming in), is believed to have been written as veloped Luther waote many beautiful hymns 

early as 1240 by an English monk, J ohn of Forn- With these new interests in vocal music, 
sete This is called a canon or * round,” a type mstiumental music had become very popular 


j.xub IS c/cbiieu a cdnon or rouna, a type mstiumental music had become very popular 
of composition in which each pait has exactly The organs were so improved that the greatest 
the same tune, but enters separately, delaj'ed musicians of the time composed for them 
perhaps by one phrase or tw'o, as in the French Other instruments with keyboards were m- 
children’s song, “ Frere Jacques ” It also has a vented (see Musical Instruments), and these 

defimte “ground bass,” that IS, a set part or figure, greatlj’^ helped the musicians who were just 

which is repeated aU through the piece and is not beginmng to put two and three tones together 

a real tune in itself Presently the methods of into what we call chords, and so to develop 

polyphomc writing developed for Church use harmony as we know it today The viohn was 
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HARPSICHORD USED BY HANDEL 
Before the invention of the pianoforte the most important of stringed 
instruments with a keyboard was the harpsichord This photograph 
shows the harpsichord on which Handel played It is now in &e 
Victoria and Albert Museum, L«Adon 


perfected about this time, and viohn 
solos •were greatly in demand An in- 
strumental solo m as called a “sonata” 
(sound piece) to distinguish it from 
vocal music, which u as called a “cantata” 
(singing piece) And, most important of 
all, about this time (the year 1600) mov- 
able types that could be used for printing 
music u ere invented 

W^at IS spoken of as modern music 
began shortly before the year 1600 
About that time the first opera was 
given in Florence, and the first oratorio 
in Rome (See Opera) The orchestra 
(q V ), in something like its modern 
form, was also developed a few j'ears 
later 

Durmg the next two hundred years 
music developed very rapidly, and to 
this penod belong some of the greatest 
masters of the art the world has ever 
known Johann Sebastian Bach, who 
hved durmg this time, lives again m the 
concert programmes of today George 
Frederick Handel, whose “ Messiah ” is 
a part of our yearly Christmas festival, 
belongs to those years, as do also Haj^dn, 
Gluck, and the dehghtful Mozart During this 
time, too, the piano was invented and the 
orchestra became popular 

The great masters of this period estabhshed 
the chirf musical forms as we knov them today 


The “ suite ” was a name given to a set of old- 
time dances , as a musical form it came to 
mean a group of movements in the same key 
and for the most part maintaimng dance 
rhythms These dances were particulaily 
popular m France, at the court of Loins XIV, 
whose court musician, 
Lully, rose from bemg a 
Bculhon to the post of 
ballet- and music-master 
to the royal family Also 
connected with the music- 
lovmg French court at 
this time were the more 
serious composers, 
Rameau and Couperm 
{See Ballet) 

The sonata was par- 
ticularly the woik of 
Hajdn It usuallj'^ has 
three oi four movements, 
or divisions, all obeying 
certain mles The first 
movement is mvanably 
an allegro, or hvely move- 
ment, contaimng an 
“exposition” or state- 
ment of the subjects, 
a “ development ” or 
working out of the sub- 
jects, and a “ recapitula- 
tzon” The second 
movement is usually an 
adagio, largo, andante or 
other slow movement 



IN BACH’S BOYHOOD HOME 

Johann Sebastiw Bach, perhaps the greatest of German composers, was born at Eisenach 
m Germaiv on I^ch it, ifiSs, and hved there until his parents died when he was lo years of 
ri?* ^ birthplace is now a museum, in which there are many relics of the composer In 
fne sitting-room, above, is the clavichord used by Bach, and, over it, a portrait of his father 

2855 



MUSIC 


Next comes a lighter movement — a mmwd or 
scherzo — ^followed by a quick finale, often m 
jOTwZo form The term “ sonata ” is restricted 
to a composition for one or two instruments The 
concerto is an enlarged sonata for a solo instru- 
ment and the orchestia , the symphony is a 
sonata on a grand scale for an orchestra 
These developments ov e their origins to 
Chamber Music Many people consider this 
a very dull kind of 
music, but it IS most 
important, smce the 
quartet, trio, sonata, 
and similar works for 
small combinations of 
instruments suitable 
for performance in a 
richman’s" chamber ’ 
or “ salon,” contam 
the “bare necessities” 
of all music, and are 
rightly called “music- 
ians’ music ” 

In Europe, the 19th 
century gave to the 
world the two men 
whose names stand 
for the highest dev- 
elopment of mstru- 
mental and dramatio 
music The sonatas 
and symphomes of 
Beethoven are as yet 
unsurpassed Only 
Brahms, the German- 
Viennese compose! 
who used Hungarian 
folk-tunes darmgly in 
his symphomes, could 
ayproaoh him m the 
later 19th century 
An entirely new 
development was the 
colossal “ music dra- 
ma,” something on 
an even larger scale 
than “grand opera” 
itself, of Wagner, who 
so expanded the dra- 
matic and haimomc 
resources of music 
that his influence may 
be traced in the work 
of most composers 
since his time The 
19th century is also 
remarkable for the 
development of the 
lync to a fimshed 
art-form m the hands 
of such composers as 
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Schumann and Schubert The last great song- 
writer of this era, the master of the lied, vas 
Hugo Wolf (d 1903) 

The closing years of the century were marked 
by a development towards greater freedom of 
expression and increased complexity of struc- 
ture, which BtiU remain as the outstanding 
characteristic of present-day music This is seen 
at its fullest in the work of such men as Debussy 

in France, Richard 



Strauss m Germany, 
Edvard Grieg m Nor- 
way, and Tchaikovsky 
in Russia Later com- 
posers whose work 
reveals new ideals and 
methods are the Rus- 
sians, Stravinsky and 
Scriabin, Schonberg 
and Alban Berg m 
Austria, Bela Bartok 
in Hungary, Ravel 
and Milhaud m France, 
De FaUa in Spam, and 
the Fmn, Jan Sibelius, 
whose symphonies rank 
with those of the 
great masters Sit 
Charles Parry and Sit 
Charles Stanford be- 
gan a revival in Eng- 
hsh music towards the 
end of the last cen- 
tuiy , and Frederick 
Dehus, more recently, 
has had the deepest 
influence of all mod- 
ern British composers 

Sir Edward Elgar is 
known especially for 
his sjunphomes and 
for his oratorio, •te ^ 
Dream of Gerontius 
Gustav Holst, Ralph 

Vaughan Wilhams.bir 

Granville Bantock, Sir 
Arnold Bax, an 
Wilham Walton (tne 
youngest and 
promising of post-War 
composers) 
helped to make 
hsh music more widely 
known end more gen 
erally appremated 
In recent 

the gramophone and 

broadcasting b®''® 
popularized aUmuac 
to an extent that has 
achieved 


never 


been 


2856 




FAMOUS HOMES OF MUSIC IN TWO CONTINENTS 



top photograph &hows the orchestri and orgin at the Queen s Hatl, London during one of the Promerade Concerts conducted 
^ Sir Henry Wood unde** the auspices of the British Broadcasting Corporation for eight weeks from the beginning of August 
Tre tower photortaph w of the hietropohtan Operi House Mew Yo'V, seen from the stage This the most famous centre 
of music m the United States, is used sometimes for grand opera and somehntes for concerts 

Hotof ttc 
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before At first it was thought that these 
inventions would empty concert-halls , but 
instead the pubhc appetite for music seems to 
have been whetted by them, and far more 
people now go to concerts — especiaUjj^ the 
famous London Promenade Concerts at the 
Queen’s HaU — than formerly 
For the outstanding names in the historj' of 
music, see sepaiate ai tides and list under Music 
in Fact-Index 

The Musician’s Career 
Professional musicians may be divided into 
three mam sections performers, teacheis, and 
composeis To the first of these belong solo 
aitists, whether piamsts, viohmsts, vocahsts, 
etc , conductors, singers in the opera and the 
choirs of churches and cathedrals, and, most 
numerous of all, membeis of orchestias and 
bands for restaurants and dance-haUs The 
second group includes piofessors of music at 
umversities and colleges and teachers of music, 
who aie employed now in most large schools 
The third class mcludes composers of various 
types of music, and vTiters on music, including 
the critics 

The musician’s traimng is usually taken m 
one of the colleges of music in London or the 
provinces, and there are a ceitam number of 
scholai ships in music at the umversities of 
Oxford and Cambridge ■nhicli give degrees m 
The curriculum of a college of 
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ments "When you first look at the piano, the 
organ, and the many instruments used in bands 
or orchestras, they seem very different fi:om 
each other But a httle observation will show 
you that they all fall into these thiee great 
groups or fairies, according to the vay they 
produce their sounds Those m u hich the sound 
comes from vibratmg strings aie known as 
stunged instruments , those m vhich a column 
of air IS set in motion aie called wind instni- 
ments , those w Inch themselves are set vibratmg 
b}’ being sharply struck are called peiciission 
mstruments 

How Stringed Instruments Give Tongue 
Of these families the strmg group is the 
largest The piano {qv)is its best-known mem- 
ber Open the case and you find the stnngs 
They are of wire and are stretched across a 
great sounding board of fine strong wood that 
will not crack or warp Nov, vith a quick 
touch press one of the keys in the centre of the 
keyboard You will see that you cause a httle 
felt hammer to hft away from the strmg, and at 
the same time a little metal hammer to stnke 
the stung When this happens you hear a tone 
Nov take youi finger from the key, and you 
will see the little felt hammer fall back against 
the string , at once the tone is hushed This 
IS because the felt piessmg against the string 
stops the vibiations Sound a key veil doira 
towards the left-hand end of the keyboard , the 
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this subject -- , , , 

music includes veekly lessons in at least two tone you v-ill hear is much deeper 
subiects— for example, piano and smgmg, or because the bass strmgs are so much heavier 
viohn and clarinet— as well as attendance at and longer that they vibiate more slowly ana 
lectmes and classes The colleges usually give a the tone that reaches your ear is duller 
diploma or other recogmtion to those students One of the Oldest of Music-makers 
who have passed their examinations The re- The harp has almost as many strmgs as the 
presentative body of the profession is the Incor- piano, but all except those in the bass are ma e 
porated Societv of Musicians, 19, Berneis Street, of catgut, and instead of being struck, tliej are 
London, W 1 " plucked v itli the fingers Most of the harp tone^ 

In London the schools include the Guildhall aie thus made ivithout vibrations of any nietai. 
School of Music, John Caipenter Street, E C 4 , and are therefore much sweeter and richer than 
London Academy of Music, Harrington Boad the tones of the piano When you hear « ““’T’ 
South Kensington, S W 7 , Royal Academy of you vtII lecall the story about the boy 
Music, Yoik Gate, Marylebone Road, N W1 , ^ho, thousands of years ago, plaj'ed upon 
Royal College of Music, Prince Consoit Boad, harp to soothe the suffermg kmg For ttie nn^ 
South Kensington, SWT, and Tnmty CoUege jg one of the oldest of aU instiuments Keau n 
of Music, Mandeville Place, Manchester Square, gtoi v, how it has sung its v ay from a bw-strino 
London W 1 to the proudest place m music (See Harp) 

IVTusical Instruments. If you stretch a Other less important strmged „ 

‘ and pluck I the atung P'uAed. hat held ae. oca llje W^a^ te 

box, or a piece of horse-hair bow across them, though occasionalh 

Siatorf” SfleXVthe metal 

=1 S'lt ?:3r^.onSXd deuh.e h...ah.ch 


come 
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PAN’S PIPES AND SOME OF THEIR PROGENY 



Vben the Greek god Pas iseested hia rude "Pan's pipesi" as the old Greeks fabled, he little thooAt what a tremendous famtlp of 
musical instruments would come from them Here we see a few of their descendants (1) Fife, (2) Flute, (3) Clarinet, (4) Bassoon, 
(5) ^Dbn, (6) Violoncello {1) Double Bass, (8) Ancient Trumpet, (P> Castanets, (10) Lpre, (11) Cpsibals (eatlp), (12) Ancient Harp, 
(13) Bugle, (141 Modem Trumpet, (13) Cornet, (16) Tambounne, (17) Trombone (18) Saxophone, (19] Bagpipe (20) Tuba, (21) Triangle 
Helicon, (23) Ebrp, (24) Guitar, (25) Mandolin, (26) Ocarma, (2T) Kettle Drum, (28) Snare Drum, (29) Bass Drum and “Traps," 
(20) Zither, (31) Piano, (32) Pipe Organ, (33) Accordion, t36) Birmownm The Tuning Pork (34) is used to giro true pitch, and the 

Metaonome (33) to mark tune 
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are larger forms of the same type, producing 
deeper sounds by reason of then- gieater size 
Now we come to the great family of mnd 
instruments The flute, probably the most 
ancient of all musical instruments, is the typical 
member This is simply a closed tube in which 
the air is set in vibration by blowing mto it 
through a hole in the side A smaller form of the 
flute ivith a shriller sound is called the piccolo 
After the invention of the flute men dis- 
coveied that they could get drfferent and more 
varied effects by using a longer tube uuth a 
mouthpiece against which their hps would 
vibrate Thus originated the ivind instruments 
of the hoin and trumpet type Very long tubes 
are required to produce a 
deep tone, and so in most 
instruments of this kind the 
long tube is curved into a 
more or less circular foim 
In one type, the trom- 
bone, the tube is made in 
two parts, one fitting into 
the other, so that it can 
be drawn in or out and 
thus made shorter or 
longer The famihar cornet 
and the great bass tuba are 
also members of this group, 
which 13 known to music- 
ians as the “ basses ” 

There is another group of 
wund instruments known 
as the " reeds,” because 
they have reeds in their 
mouthpieces These reeds 
are set in rapid vibration 
by the breath, and they in 
turn start the air vibrating 
m the tube, thus producing 
the sound Among the 
common reed instruments are the oboe, English 
horn, bassoon, clarinet, and saxophone 
Now we come to the percussion instruments, 
those that themselves vibrate when struck 
They are of two chief kmds, drums and bells 
Everyone know's the big baas drum and the 
smaller drum, which are so much used in bands 
to mark the time and to produce rumbling 
martial effects These drums produce m- 
defimte sounds of no fixed pitch, but there is 
another kind, the kettle-drum, which can be 
tuned to a defimte pitch and is much used in 
orchestras (See Drum) In the bell group are 
such instruments as the triangle, the glocken- 
spiel, the xylophone, the celesta, and the cymbals 


MASSIVE MUSK-OX 

With its long, shaggr coat of hair, its heavy build, and 
its huge horns meeting across the top of its bead, the 
musk-ox IS a strange-looking beast , yet it is agile and 
quick in its movements One can see from its appear- 
ance that it IS well-equipped for existence in the icy 
wastes of America's Far North 
Canadian OlticM Hew* Bureau 
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IS brought under control by means of one or 
more keyboards (See Organ) 

In addition to these more important musical 
instruments, theie are a great many minor 
m^ruments (See illustration m page 2859) 
Since each musical instrument has its char- 
actenstic “timbre” (quahty of tone) and 
stiength of note, composers have a tremendous 
variety of musical effects winch they can use in 
expressing their ideas (For explanation of the 
difference m quahty between instruments, see 
Sound) Even the existing variety, howeva:, is 
not enough, and many composers have invented 
special instruments to produce particular effects 
for ceitam compositions 

l\^usk*deer. (Moschus 
moschijera) Prom very 
early times tins animal 
has been hunted for the 
very sweet-smelhng musk 
which it yields Neither 
male nor female has ant- 
lers, but the male has sharp 
tusks projecting downward 
fiom the upper jaw which 
are used m fighting 
Musk-deer inhabit the 
thickets on the slopes of 
the Himalayas in Central 
Asia, usually hvmg alone, 
rarely in pairs, and never 
in herds A full-grown 
specimen is about 3 feet 
long and 20 inches high at 
the shoulders They vary 
in colour, but are commonly 
greyish or yellonish-brown, 
and whitish below 
The musk is found in 
the male only, in a sac the 
size of a very small orange, 
situated on the under surface of the abdomen 
The sac contains an ounce or more of the crude 
musk, which, when fresh, is said to resemble 
moist gingerbread m colour and consistency 
Because of its powerful and enduring odour, this 
substance is of great value in making perfumery, 
and is an important article of commerce through- 
out Asia, the deer are caught by trappmg 
Musk-ox. In size and shape the musk-ox, 
Ovibos moschatus, resembles the ox, but m habit 
it is like the sheep, and hence it is sometimes 
called, also, the musk-sheep It is very agile, 
swift, and sure of foot It is now restricted to 
Arctic America, but foimerly it was more widely 
distnbuted and was found in Europe 

The musk-ox is a strange-lookmg creature, 



The great pipe organ and the smaller cabinet „ ~ u 

or reed organ are merely improved wind mstru- covered with long hair, tangled at the shoulders 
ments In these the am supply is fed by means The legs are short and erect, the head massive, 
of bellows instead of the player’s breath, and a the tail very short, the horns meet m tae 
great number of pipes or freely vibrating reeds middle of the forehead and curve downward and 
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outward, with the tips pointing upward The 
coat next to the body is very fine and soft, of a 
hght brown colour , the outer hairs are coarser, 
darker, sometimes a foot long The hairy coat 
is shed during hot weather A full-grown male 
reaches a v\ eight of 450 lb The ammal gets 
its name from its peculiar musky odour, which 
IS not due to a gland as m the musk-deer 
Musk-oxen hve m herds and feed on grasses, 
lichens, moss, iviUow, and pme shoots , the 
flesh and milk provide important food for the 
Eskimos, who can domesticate these creatures 

Musk-rat. Perhaps no animal shows so 
veil the dangers of interference with the 
“ balance of Nature ” as the musk-rat {Fiber 
zibethicus) This rodent is a native of North 
America, where it is trapped and farmed for its 
fur (“ musquash ”) , and m 1907, in the hope of 
making this a valuable fur-producer m Europe, 
a pair were turned loose m Austria Eree from 
their natural enemies, these beasts spread all 
over Central Europe with amazmg rapidity, so 
that they have now for years been a permanent 
and ineradicable pest, costing many thousands 
of pounds annually to the governments of 
countries in which they are estabhshed, and 
always threatemng to spread further afield 
Wherever they settle, these creatures undermine 
the banks of nvers, canals, and lakes, make 
swamps of the fields surrounding these stretches 
of water, and rum the dramage systems of all 
land they hve m 

In 1927 a few musk rats were brought to 
England for fur-farming, but, realizmg the 
danger — ^for the beasts cannot be prevented 
from escaping — ^the Mimstry of Agnculture for- 
bade any further importations Some of the 
musk-rats had already escaped and were domg 
damage, but these were soon killed off Yet it 
was not until 1937 that the Mimstry could really 
claim that the “ musk-rat menace ’’was ovm: 



Berrldge 

THE MUSK-RAT AND HIS HOME 
Above IS a musk-rat, a creature that does much damage to the 
banks of rivers and lakes On the right is its "lodge,” 
composed of a thick mass of dead reeds and vegetation, and 
entered hr a door beneath the level of the water 


A full-grown musk-rat is over a foot long, 
very hea^y built, with a tail of nearly another 
foot The fur is red-brown The creatures 
hve in burrows m the banks of stretches of 
shallow or stagnant water, and m the middle of 
lake, stream, or swamp they construct " lodges,” 
huge mounds of bitten-off reeds and vegetable 
refrse These houses provide winter food for 
their inhabitants, and are devoured from the 
inside outwards Heeds, floatmg on the sur- 
face and sharply bitten off at the ends, are the 
invariable sign of musk-rat presence , if you 
ever see them, and can be sure that they really 
are bitten off— not just torn off by floods or 
other agency— you should at once report the 
matter to the local authorities For even if one 
pair of musk-rats survive m the wild m Britain, 
these will breed with such rapidity as to infest a 
new area before the damage they have done may 
be discovered and so make their presence known 
Mussolini, Benito (born 1883) The career 
of Signor Mussobm reads like some strange fairy- 
tale The son of a blacksmith, he was bom m 
the Itahan province of Forli, J^y 29, 1883 He 
became successively school teacher, butcher’s 
boy, bncklayer’s helper, journahst, teacher of 
French, editor, soldier, member of parbament, 
revolutionary leader, and, finally, dictator of 
Italy — all before be was 40 
Though he was educated for the profession of 
teaching, his chief interest was m pohtics, and 
he became an extreme Sociahst His fiery 



utterances led to his expulsion, first from 
Switzerland, where he had gone to continue his 
studies, in poverty-stnckeu circumstances, at 
Lausanne, and later from the Trentmo, then 
under Austnan rule Contmmng his revolu- 
tionary propaganda m Italy, he was sent to 
prison , on his release he became editor of the 
ofBcial Sociahst paper, “ Avanti ” 

During these years, however, his ardour for 
Socialism bad been wamng, and when the World 
War broke out in 1914, he left the Socialist 
paity and founded a new paper (“ Popolo 
dTtalia”), through which he urged Italy to 
join the Allies He himself fought m the ranks 
until he was wounded Then he returned to 
his work of firing the national spirit for \uctor 3 
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After the Armistioe, when Italy began to 
drift into Communism, Mussolim orgamzed the 
Pascisti, a body of ardent patriots, and between 
them, on the one hand, and the Socialists and 
Commumsts, on the other, violent clashes were 
frequent all over the countr 3 '^ 

The bloodless revolution of Octobei, 1922 (the 
“March onRome”) madeMussohmPnmelMimster 
with dictatorial powers But, while drastically 
changmg the real government of Italy, he wisely 
worked with the old and familiar machinery 
First, he put an end to 
the vndespread corrup- 
tion, waste, and m- 
efBciency, placed both 
Capital and Labour 
under state control, 
abohshed strikes and 
lock-outs, and increased 
the corn crop 25 per 
cent by sending experts 
to teach the farmers 

The change of govern- 
ment he has since 
effected is profound 
The king remains, but 
all actual power is cen- 
tred in the hands of 
Mussolini as Prime 
Mimster The Senate 
has no real authority, 
and the composition of 
the Chamber of Depu- 
ties IS controlled by the 
Gland Fascist Councd 
The cabinet mimsters 
aremerely the Premier’s 
executive agents, and 
Mussolini has himself 
held as many as eight 
portfolios at once 
With the appointment 
m 1934 of the 22 “cor- 
porations” composed of 
masters and men, to 



BENITO MUSSOLINI, ITALY’S 
Thevouthof Italy is one of Signor Mussolini’s chief cares, for 
he looks upon them to uphold the Fascist regime m the future 
He IS here seen at a review of young Fnscists in Rome 


MUSTARD 

of diplomatic subservience Itahans suffered 
from an “ infenonty complex ” They had 
grown accustomed to the idea that other nations 
were more efficient, more powerful, richer, 
cleverer m their response to difficulties In 
shaking Italy out of this feehng of futihty, 
Mussohm mil at least have left a legacy of 
immeasurable value His aggressive foreign 
pohcy, which i cached its culmination with the 
annexation of Abyssima m 1936, had the same 
end m view — ^to arouse a spirit of national 

umty ButMussohm’s 
mihtarization of the 
entire nation, and his 
decision late in 1937 to 
leave the League of 
Nations, have made 
the other Powers more 
and more apprehensive 
of his eventual aims 
His visit to Herr Hitler 
in Germany shortly be- 
fore was the signal for 
general acclamation in 
both countries immedi- 
ately concerned, but it 
left the world as uncer- 
tain of the purpose of 
the two dictators as did 
them — and especially 
Italy’s — participation 
m Spam’s cavil war 
Moreover, his anti- 
Biitisb propaganda in 
the Near Bast and Ins 
scarcely-veiled designs 
m the Mediterranean 
tended to cieate grave 
suspicions m Britain 
and France 
As foi material bene- 
fits, the Mussolim regime 
has increased the mer- 
cantile marine, planted 
new forests, built roads 
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direct the econoimc life of the country, the way 
has been paved for the replacing of the paiha- 
mentary regime by the “ Corporative State, 
under the final authority of “ the leader, II 
DMCc{pron doo'-cha) (iJee Fascism , Italy) 

No man could hold such power and escape 
the epithet of “ despot ” However, in spite of 
Mussolim ’s suppression of hostile newspapers and 
other critics, his theatrical manner, his love of 
mihtary display, and his aggressive speeches, no 
one who viats Italy can fail to be struck by 
the great awakemng of the Itahan nation 
Enghsh people, accustomed to tekmg ener- 
getic action on momentous issues, find it par- 

ticulaily hard to reahze v^rs 

Italy had gone aground as the result of year 
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and aqueducts and new toivns, reclaimed milhons 
of waste acres, unearthed the ancient glories m 
Rome and Italy’s other great cities, established 
a network of au-hnes, and “ tyranmzed wie 
railways out of their former inefficiency His 
pohtioal wisdom m the domestic sph^e was 
shown by his reconcihation with the Pope m 
1929, by nhich the independence of the Vatican 
State was recogmzed 

Mustard. Though mustard has been used 
both as a table condiment and as a mediome 
fiom lemote times, ve one the idea of gnndmg 
the seeds of the mustard plant and sifting out 
the flour to Mrs Clements, aresident of 

who hit on the processing The new form 

of mustard rapidly became popular. 
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The seeds, which are 
very tiny, some weigh- 
ing notmorethan one- 
fifbieth of a gram, are 
cleaned and cru^ed 
between rollers, and I » 
the oil IS extracted by 
pressure After the 
cake IS dried it is 
ground and bolted to 
remove the husks 
Mustard is used 
medicinally in plas- 
ters and as an emetic 
m cases of poisoning, 
and it IS grown and 
ploughed m as a valu- 
able manure 
The mustard plants 
belong to the genus 
Brasstca, which also 
contains numerous 
types of cabbage 
The black mustard 
{B nigra) provides 
the condiment, the 
white {B alba) being 
used agnculturally 
Other wildplantsbear 
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GATHERING THE MUSTARD HARVEST 
In Cambridgeshire and the neighbouring counties fields of mustard such as this are gromt and 
reaped every year to supply the bot-tastmg, yellow condiment As you can see, the bristly, 
branching plants grow to a height of about three feet Mustard powder is often a mixture of 
the ground seeds of white and black mustard, with wheat flour, coloured with turmeric 
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the name, such as gaihc hedge mustard {Stsym- 
bnum alliana), also known as “ Jack-by-the- 
hedge” All belong to the order Gmciferae 
The commonest 'ii^d mustard is the plant 
called charlock {B svmpxstrvm) 

Mysore. Among the 560 native states of 
India, few have greater bistoncal mterest for 
Bntish boys and girls than Mysore, whose ruler, 
the Mahomedan adventurer, Haider Ah, and his 
son Tippoo, caused our settleis so much concern 
and fighting m the latter part of the 18th 
century ^ey overran the Carnatic and be- 
sieged the Bntish m Madras, until Sir Eyre 
Coote reheved the city and concluded a peace 
with Tippoo m 1784, Haider Ah having died 
two years previously 

In 1790-1792 the crafty Tippoo was again m 
the field, and only submitted when the Bntish, 
under Lord Cornwallis, were at the gates of his 
capital Bnbed and secretly aided by France, 
the redoubtable rebel for a third and last 
time measured his strength against the Bntish 
in 1799, hut this time he was up against Colonel 
Wellesley, later Duke of Wellington, and he was 
utterly crushed at the battle of Seiingapatam, 
in uhich he died bravely defendmg the breach 
in the city vails 

Smce those stimng days the state of Mysore 
has prospered peacefully, and a close under- 
ending has long been m force between its 
Goiernnient and the Madras Presidency By 
■a treaty in 1913 the Bntish India Government 


was assigned the town and territory of Ban- 
galore, and this forms the chief mihtary station 
m Southern India It has been the admims- 
trative capital of the state smce the Bntish 
occupation m 1831, although Mysore City 
remains the dynastic capital 
Mysore hes on the Malabar coast and is prac- 
tically enfolded on the land side by the Madras 
Presidency It covers 29,326 square miles, 
with a population of over 6,550,000 It is a veiy 
prosperous state, its fertihty bemg m a large 
measure due to the fact that it occupies a 
healthy plateau which receives both the north- 
east and south-west monsoons Agriculture 
occupies two-thirds of the population, and rice, 
tea, coffee, cotton, and oil-seeds are exported 
The silk and gold-mimng industries are valuable, 
and quantities of manganese and mica are mined 
The ruhng prince is a Maharajah, who is entitled 
to a salute of twenty-one guns Mysore City 
has a population of some 90,000, and among 
its buildings are to be noted the new Palace, 
the old fort, the residency house (first built 
for Colonel Wellesley), and the new umversity, 
estabhshed m 1916 

Mythology. When primitive Man first 
sought to understand how the world had come 
to be as it is, and how the sun, moon, and stars 
followed their regular courses, he invented 
stones of beings like himself, hut immeasurably 
greater and immensely more powerful Ac- 
cordmg to some of these stones, or myths as 
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they are called, one sucli teing had originally 
created Man, and taught him what to eat and 
other useful things 

Myths of these kinds have been traced among 
the ancient civihzations of Babyloma and 
Egypt, and many are still current among back- 
ward tribes , but it is to the Greeks, who were 
a nation of poets, that we owe the most beautiful 
stones of gods and heroes, and it is their 
mythology that has made the deepest im- 
pression m hterature 

It IS an mteresting and instructive fact that 
many of the myths found in lands far apart 
are remarkably alike Many of the Greek 
m3d;hs are like not only those of India and of 
Egypt, but also those of the Norse countries, 
and even, in some cases, the myths of the 
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insect, the mantis, as the highest of their 
supernatural bemgs The Zulus worship then 
ancestors, which appear to men as snakes 
Besides the beliefs still held by savages and 
by the less educated classes m such countries 
as Russia, Japan, India and Chma, and besides 
the nursery stones — m3iths of Jack the Giant 
Killer, etc — there is a constant tendency for 
m3rths to spring up in connexion with men 
and events which appeal to our sense of the 
great and marvellous But the spread of 
science and the preservation of records, to- 
gether with the love of accuiacy fostered fay our 
historians, tend to prevent the formation of 
myths and to break down the behef in old ones 
Mythology, however, is an important part of 
history, for the light it throws on early ideas 

In the second place, 



MYTILENE’S SPACIOUS HARBOUR 
The capital of the Island of Mytilene has a population of about *7.ooo and its fine nataral 
harbour makes it the chief port of the island The capital was originalljr built 
island ofi the east coast , but this was afterwards joined to M^ilene by a causeway, and the 
chief part of the city (seen above) is now on the mam isiano 

American Indians Both Nature and men are 
much the same all the world over, and it is 
but natural that the first attempts to find 
answers to the riddles of the day and mght, 
the earth and sky, the sun, moon, and stars, 
should have resulted m similar stones 

It is, perhaps, even more interesting to see 
how each race has stamped its own character 
upon Its mythology The mythology of the 
Greeks reflects their ]oy m life and love at 
beauty The Norse mythology breames a 
warlike spirit, and shovs the confli^ mth stern 
and rugged forces of Nature That of the 
Hindus S full of awe at the mystenous and 
subhme powers of Nature The “ythologi^ 
of savagra are almost unbehevably childish 
and absurd Their gods are often repres^ted 
Th. tr An™ of ifeoa ^ 


mythology is also a 
part of hterature, 
and we cannot un 
derstand the htera 
ture of the early 
peoples without 
knoinng something 
about their myth 
ology Especially is 
this true of Greeh 
and Roman htera 
ture, and- — what is 
most important of all 
for us— as this htera 
ture has bad a pro 
found influence upon 

that of today, so has 

the old mytholog}' 
become mterwoven 
with the very fabnc 
of our hterature To 
understand a single 
page of Milton s 
“Paradise Lost, 
to appreciate fuUv 
the beauty of Shelley, Keats, or B;^on, of 
Tennyson or Browning, one must be 
with these old myths, for they have become a 
partof the very thought and language of tbe^e 
and other Enghsh poets 
Mytile'ne (Lesbos) In this beautifd island 
of the Aegean Sea, now called by its early n^e 
Lesbos, Greek lyric poetry fiounshed it was 
the birthplace of the musician Terpander an 
also of the poet Alcaeus, and the poetep Sa-PP“® 
With an area of 675 square miles, it is moun- 
tamous and very fertile Ohves are the prm 
cipal product and are largety 

In 1462 the island came under Turfash contrd 
and so remained until the close of the Balkan 
Wars, when Mytilene and other Aegean ijand 

paStoOrcS 

population 27,870 , of the island. 161,500) 
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'T'HE Benes of little waves which formed the Egvptiaa sign calltd the Wdiei 
i- line ” WWW was the ancestor of our letter N When wntten in mmung han^ 
the undulations tended to disappear and the character assumed the form 
which looked more like a iish The Phoenicians and Hebrews called it Nun, the 
word for “ fish ” in their lan^age, but they still further modified u it so that we 
might be inclined to sat it lo^ed moie like a fish hook than a fish J So it passed 
to the early Grceko and Latins, who, straightemng the Imes and making them of more 
even length, evolved the letter N As M is a labial or “ lip ” nasal, so N is a dental 
or “ tooUi " nasal The sound is made by bringing the end of the tongue m contact 
with the upper teeth, or gums, and sending the breath through the nose while the 
vocal chords arc vibrating The contrary is true of the French “ nasal n,” the nose 
passage being dosed and the breath sent through the mouth 


Nagoyaiy Japan Nagoya is the third end it pours out a stream of bright nails — ^athou- 
of the important cities of Japan It is situated sand a minute — ^with a roar like a machme gun 
30 miles from its port on the Grand Trunk Rail- or a pneumatic riveter m action Powerful 
w'ay, 235 miles from the capital, Tokyo, and mppers cut the wire into the required length, 
about 94 miles from Kyoto phers fashion the point, and the head is formed 

Nagoya is famous for its potteries, and a by a hammer which strikes a terrific blow on the 
dozen miles distant is Seto, where the first glazed other end — and the nail is fimshed m a second 
pottery was made in Japan after its secret had WTiat a difference from nail-making in olden 
been learned in China in 1229, by Kato Shiro/ae- days, when every nail was laboriously hammered 
mon Nagoya is also the home of the exquisite Ijy hand on an anvil ' Many of the country 
enamels of Japan, and it was m Nagoya that the foJh had small forges m their chimney comers, 
first cloisonne w'are w as made The most inter- and there, on winter days and in the long even- 
esting building IS the castle of Nagoya’s feudal ixjgg^ when little other work could he done, 
rulers, the Owari, now an art museum Nagoya quantities of nails were made, even by the older 
is a distmctly modern industrial city with a children The nails were forged from “ nail- 
population of about 1,083,000 rods ” heated on the small hearth, and ham- 

Nails. Did you ever see a nail-makmg mered and cut into the proper length 
machine at work * At one end soft steel wire Now, all we need do is to insert the end of 
IS reeled into it at a tremendous rate, at the other our coil of wore into the machme, turn on the 



^ MAKING A THOUSAND NAILS A MINUTE 

pictures shows you howa wire is made into nails Alter entenng the machine and passing through the straighteniRg 
111** h j caught by the grip die, whtdh puts on Uie studs Then the cutter Closes upon the wire and cuts the pomt, while 
e Beading hammer comes up against the lower end and flattens out the head As soon os made, the nmls are knuClced o 8 
from the parent wnre by the “nail ^over ’ and fall into a basket at the rate of one thousand a minute 1 
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power, and from time to time place a new keg to 
catch the nails as they stream out at the rate of 
from 100 to 1,000 a minute according to size 
The first man to invent a nail-makmg machme 
was Ezekiel Reed, an American, who took out a 
patent in 1786 His machine m an impioved 
form IS still used for makmg cut nails Strips of 
metal the thickness of the nail are fed into the 
machine, and a “ sheer ” cuts them into square- 
sided nail lengths, which aie firmly clutched at 
the neck while the upper end is hammered in to 
a head These cut nailstaper, but are not pointed 
In 1790 a nail-makmg machine was mvented by 
T Chfford m England About a century after- 
wards the ivire nail came mto general use, almost 
driving out the cut nail, although the latter 
holds better and is more durable 
Wire and cut nails are made of various 
metals — ^iron, brass, copper, zinc, etc — and m a 
great variety of forms, such as, for example, 
shingle nails, fimshmg nails, barbed box nails, 
flooring nails, boat nails, tr unk nails, and 
picture nails They are usually sold by weight 
the price increasmg as the nails grow smaller, 
and are distinguished m size as twopenny 
(1 moh), threepenny (IJ mehes), fourpenny 
(1-^ mehes), so on up to the 60-penny Nails 
less than an mch long are called tacks and brads 
Birmingham is the chief centre for nailmakmg 
m England 

N a.irnshire, Scottish Co The fourth 
smallest county in Scotland has an area of just 
over 160 sq miles and a population of only 
8,294 Lymg in the north-east and bordermg the 
Moray Firth, it enjoys a fine, equable climate, 
and Its alluvial soil in the " Laigh,” or coastal 


NAMES 

the other Demosthenes " the son of Socrates ” 
Sometimes the name of the birthplace was added, 
and m many cases a mckname (j v ), denoting 
some personal pecuhanty, would be used to 
make a distinction between people with the 
same name Thus one Demosthenes might be 
called “ of Athens,” and another “ the Lame ” 
With the Romans this practice developed into 
the use of gemime “ family names ” {cognomiTia), 
which descended to all members of the same 
house, m addition to the ” personal name ” 
borne by the mdmdual In the name Gams 
Juhus Caesar, Gaius is the praenomeii, Juhus 
the nomen (name of the gens or clan), and 
Caesar the cognomen or family name 

How Surnames were Invented 
Family names did not arise as a usual thing 
until after the tune of the Norman Conquest 
(1066) There were so many Johns and Samuels 
and Wdhams that it became convement to 
refer to a man as John the smith, John the 
miUer, or John the carpenter, and so presently 
these designations became fixed as surnames or 
family names The names Taylor, Wnght, 
Turner, Clark (clerk). Cook, Carter, and Gar- 
dmer are a few of the many derived m this 
way from occupations The reason there are so 
many Smiths today is that m medieval times 
the name was apphed to all smiths or workers 
in metal — blacksmiths, goldsmiths silver- 
smiths, locksmiths, etc 
Another common way of foimmg surnames 
was from the Chnstian name of the father 
Such names are called patronymics, meamng 
“father-names” Jolinson is simply “John’s 
son,” and Jones and Jenmngs are modified 


plam, IS very fertile Four-fifths of the county, 
however, is hilly, but the heath and pasturage 
support large numbers of sheep The Findhom 
and the Nairn are the chief nvers 
Apart from agriculture, the industries are few 
and small, the chief bemg distilhng, taiinmg, and 
sandstone and gramte quarrying The county 
town is Nairn (population, 4,200) 

Names. Why should there be so many persons 
who bear the surnames of Smith and Brown ^ 
Let us find out by going far back into) the 
lustory of names — one of the most fasematmg 
and romantic of studies, because every name 
has a meaning and a story of its own , 

In very early times each person had only 
one name — ^his “ given ” name — ^which he 
might receive at the tune of birth or later 
Where men hved in small tribal groups, this 
smgle name was enough But in larger com- 
mumties there would he many of the same 
name, and so it became necessary to add some 
qaahfication— p^srhass tKe name of the father-— 
as a distmction. Thus you could, distinguish 
- between two men -of the same name by caUrag 
one Demosthenes “the son of Clmias, and 


fonns of the same surname 

The name of Brown was first given to a man 
as a nickname because of his compleMon, or 
possibly because of the colour of his dress 
In hke maimer such names as Long, Short, 
IVlute, Little, Longfellow, and Ciuilishank were 
originally deiived from peisonal characteristics 
Other names were derived from the place vhere 
a man hved or fiom which he had come, as Hillj 
Chff, Field, Whitfield, Dale, Ford, Lake, Wood 
. Biblical characters and saints have furmshed 
many surnames Adam has given the familiar 
names Adams, Adamson, Ade, Atkins, and 
Atkinson, all of winch mean “ the son of Adam 
From Eh] ah come Ellis and Ebot, and so on 
Tn most other languages surnames are 
formed in much the same ways as in Enghsb 
Corresponding to the English suffix son, iie find 
tlie Scots prefix Mac, the Irish O’, the Norman- 
Fiench Fiiz, and the Welsh ap, uluch gn e us 
the names Macdonald, O’Brien, Fitzberberc, 
and Bowen (originally ap Oiien) The Russian 
suffix -ovitch likewise means “ son, hence tne 
Russian name Ivanoviteh, son of ^ 

John, corresponds to the Enghsh Johnson 
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NANKING’S MEMORIAL TO A NATIONAL HERO 
Just outsiite the city of Nantaf is the tomb of Sun Yet Sen the Chinese Repubhcan leader who died m tjas and whose 
■stmoiy 1$ still held in reverence in China His body was interred m the mausoleum seen on the left of the photograph in 
i;sp The approach to the tomb is a magmScent, tree-lined avenue, cut directly throi^h the old aty and extending to the 
“Shs of the Yangtse river The mausoleum and the atdi in front of it show modem Chinese ai^itecture at its best 


Hace names are a particularly interesting 
subject of study In Britain, almost the only 
™ic of the Celtic peoples are names like ito», 
dun (a fortified lull), aier (a meeting-place of two 
rivers), and hen (a mountain) The Damsh 


left its mark in termm- 
ations hke hy (a village) 
osxon suffixes include the 
ueij common ion (a toini) 
and km (a hamlet) Other 
^mes often show the mih 
tary nature of the Roman 
occupation Castro (a camp), 
or emmple, gives Tjgjiames 
e (Jester, Doncaster and 
Winchester 

NanWng, Chwa More 
Nutt ^’***^® 

important 
Ji and in the course of its 
f it has seven 

® bwn the capital of 

, oa Its najjg means 


m 


-111 


fcuanern capital” The 


emperor He saw the Iom WSH , , j north of Canton Its chief 

«“dulatinghneofhillsnsiM ' industrial products are 

«ie bank of the -r <*151 ^! ' -J paper, silk goods, poroelam, 

”ver Yangtze like the ' 7 - ’fQ** * '■- > braBsware.and nankeen 

sacred dragon’s body and . 'SI ^1^ ' cloth (named from Nanking) 

fcf^ftatonthedr^on’s ' M The populatwn of the city 

“sckhewouldbuildhisrapi- ' / -V-U- ' T is over a milhon 

go f -8 miles long, l> > Nansen, Fridtjof 

\“gb, and about 30 . (1861-1930) Inthestorj-of 

it m!, "as built around „ . *»,—!!!' Polar exploration Nansen’s 

M A® ^arucus uhite por- FRIDTIOF NANSEN achievements will aluavs be 

aam pigoda, whose fivp Dr Nansen wdl be best rcnembmd as an Arche „njomWd 

'arKepailsvpL xT ?! «I>tea He Srst became famous for his adven- rcmemoereQ 

aafemiarU 1 ® twous crossing of Greenland in 1888 and he is He was hom near airisti 

o ru the city from here seen during that expedition ama (Oslo), October 10. 1861 


danger, was begun m 1413 Durmg the Taipmg 
Rebelhon in 1853 the pagoda, palaces, and apart 
of the walls were destroyed 
After the Nationalist government made Nan- 
king its capital m 1928, plans were made for a 

subway, airports, motor 

I dnves, drainage and w ater- 
' supply systems, port im- 

t/ 1 ~i, provements, and centralized 

government bnildmgs 

ff . f Towards the end of 1937 

?> ’ j it was attacked hy the 

; |1i Japanese m them mvasion 

V of China, and after hom- 

' bardment from land and air 

I iC ^ • was compelled to surrender 

ll'.pS’’ I On top of Purple Mountain 

j is the city’s dominant build- 
mg— the imposing white 
marble tomb of Dr Sun 
pflf*- ■ — - Yat Sen, first president of 

Chmese Eepubho 

'"IrA Nankmg has long been a 

* , ®®otre of learrang, and has 

^ two umversities 

^ The City is 200 miles from 

BH " < Shanghai, and 700 miles 

Hb 1 north of Canton Its chief 

i— Aj judjigtriai products are 

Hri , _i paper, silk goods, poroelam, 

) braBsware,and nankeen 

' cloth (named from Nanking) 

VI '^*'® 

, IS over a milhon 

Nansen, Fridtjof 
■_ (1861-1930) Inthestorj-of 

WANSKN* exploration Nansen’s 

NANSEN achievements will aluavs be 
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NAPLES, GREATEST CITY OF SOUTHERN ITALY 
One of the finest open spaces in Naples is the Piazza del Plelnscito near the sea front, seen in this photograph from the air 
The domed building on the right is the church of San Franasco de Paola built between 1815 and i8zS on similar lines to the 
Pantheon in Rome Its impressive colonnade fronts on to the Piazza Opposite it can he seen a part of the Royal Palace, 
once the home of the kings of Naples and Sicily An enormous building, with a fapade 554 feet long, it now contains the 
National Library Between the two is the building which was formerly the palace of the prince of Salerno 


An early scientific voyage to Greenland had 
suggested that countiy as afield for exploration, 
and in 1887 he began to prepare for crossing the 
great Greenland ice-field Starting the follow- 
ing year, he traversed Greenland from east to 
west, and his book, “ The First Crossing of 
Greenland,” appeared m 1890 
He then determined to test his theory of the 
existence of a duft-current across the Polar 
regions towards the east coast of Greenland 
In 1893 he sailed from Christiama m a specially 
built ship, the Fram, with the intention of fixing 
her m the ice and letting her drift with the 
current His theory proved entirely correct, 
and the Fram eventually came home safely by 
the west coast of Spitzbergen 
After leaving his ship to drift, Nansen went as 
far north as 86° 14', the highest latitude reached 
at that time His account of this expedition 
IS called “ Farthest North ” 

After the separation of Norway and Sweden 
Nansen became the first Norwegian Jfmister to 
England He took a promment part m repatii- 
atmg prisoners of the World War and m reheving 
sufferers firom famine m Russia In history 
Nansen’s name will go down as a great courage- 


ous explorer and as a broad- visioned succourer 
of stricken hnmamty He died May 13, 1930 
Nantes, Fbaroe (Pron nahnt) In its long 
and varied history, the most memorable event 
associated with Nantes was the issuing of the 
famous Edict, by which Henry IV m 1598 
granted toleration and civil rights to the Hugue- 
nots or French Protestants 
Today its position on the estuary of the river 
Loire, about 50 miles fiom the sea, and its cham 
of connecting canals make it one of the chief 
seaports of France Sugar, tobacco, sardmes, 
and preserved foods, with ironworlcs and ship 
building, are the prmcipal mdustnes The 
population of the city is about 195,000 
Naples, Italy To catch the spirit of Naples 
the visitor must see it first as he sails between 
the islands of Isohia and Capri, and enters the 
celebrated Bay of Naples, some 22 miles wide 
There, at the bay’s northern apex, lies perhaps 
the most picturesque and most fascinating of 
Italy’s histone cities As the ship ploughs for- 
ward, through the bluest of waters under the 
bluest of skies, the slopmg city appears, flawed 
seven miles to the east by the ommous bulk 0 
Mount Vesuvius, with its smoking crater, and 
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Months before w Pins on two 

" ‘"®ultuou?’,^eTrf^® ape irom {W*’ a few 
Ti “ •’WJ^en m,W” *°® ‘be Fre^ iLF,^PV°^ bad 
tjj0 bitfAm ^ Sr6at srniv tmc but now he 

“ade at top^a ®!' defeat was ^ 5^ « disorder, 
boures In K „ a“d was broien mi^ iT^ ?“ Joumev was 
cott'*^'^ ®“d foriiSi^^G*^’ ^^arcus^tone™RT^'®f’''^“^a‘de 

P'tj’and awe 



The beginning oi the end of Napoleon’s domination of Europe began in iBiz when, with an army of 600,000 men, he marched 
against Russia He went on with but little opposition and on September 14, 1812, found Moscow, the old capital, practically 
unoccupied, the Russian army having left the city on the previous day Within a few hours Moscow, a city of highly 
inflammable wooden buildings began to blaze and in October Napoleon had to return, in advance of his armj , leaving his 
men to follow Only 100,000 men survived the retreat This picture shows Napoleon with his escort leaving the burning city 

Painted speclalllf lor this vorh bv Stanley L II ooi 
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on the west by the graceful heights of Posihpo 
During the last century the population in- 
creased at a rate far more rapid than did the 
dwelhng-places, and for many decades the poorer 
people were crowded together so thickly that 
disease and crime Nourished unchecked in filthy 
tenements In 1884 a fierce epidemic of cholera 
broke out which earned away thousands of 
Tictiins Shortly afterwards the centre of the 
old district was demolished and replanned 
Modern buildings and broad streets were built, 
an e'^cellent water supply was estabhshed, and 
conditions improved at once 

Today Naples is a centre for the manufacture 
of all sorts of things Machmery, guns, 
and other manufactures of steel and iron 
are of great importance , and wine is a big 
item of export 

Naples is filled with museums, theatres, and 
opera houses The cathedral dates back to 1272, 
while the umversity was founded m 1224 
The National Museum of Naples is one of the 
Most important in the world In it are housed 
objects dug up at near-by Pompeu and Hercu- 
laneum — cities utterly destroyed by an eruption 
in AD 79 — and unequalled Greek and Boman 
relics, as well as collections belonging to the 
Italian Crown, the Parnese group of paintmgs 


NAPOLEON 

and sculpture, and 600,000 books, pamphlets, 
and manusenpts contammg many rare histoncal 
wntmgs A big Marme Aquanum contams the 
largest collection of hvmg sea ammals m the 
world 

Naples was an old Greek settlement (called 
Neapohs, “the New City”), founded about 
450 B c The Romans conquered it m S26 b c 
The Normans captured it about 1130, and it be- 
came the capital of the " Kmgdom of the Two 
Sicilies ” In the Middle Ages it was contmually 
changmg hands, until in 1504 the King of Spam 
became the ruler of the Two Sicihes In 1713 it 
passed to the Hapsburgs of Austria, and then m 
1743 to a branch of the Bourbons While Napo- 
leon Bonaparte was re-makmg Europe, his elder 
brother Joseph sat for a time on the throne of 
the Two Sicihes, to be followed by Joachim 
Murat, Napoleon’s brother-m-Iaw After Napo- 
leon’s fall Naples was again under the Bourbons 
until it became part of Italy m 1860 

Naples was long the home of an mfamous 
secret organization known as the Oatnotra, 
which phed its trade of robbery, blackmail, and 
assassmation for more than a century , but m 
1912 thirty of its leaders were condemned to 
long terms of imprisonment 

The population of the city is about 870,000 


The RISE and FALL of NAPOLEON 

jlW othmg like the career of Napoleon Bonaparte has ever been seen m modem 
history , for anything in the nature of a parallel one has to go back 
more than two thousand years to Alexander the Great 


Ewpeeob op the French 
(1769-1^821) Not a drop of French blood flowed 
nrough the veins of Napoleon Bonaparte, 
who for 16 years was 
the absolute master of 
France He w as barely 
a Frenchman by birth, 
for the island of Corsica, 
in which his native 
towTi of Ajaccio was 
situated, was handed 
over to France by the 
repubhc of Genoa in 
1768, only a year be- 
fore Napoleon was 
born, August 15, 1769 
Napoleone Buona- 
— ' parte — such was the 
was 1 TMder which he was christened — 

but Corsican, “ moody and exacting 

tears constant” For 

Frmno Most intense emotion was hatred of 
his regarded as an oppressor of 

huM tn fi* earned this feeling with 

he wao school at Brienne, to which 



he scnool at JBrier 

t "Be of mne 

oegan his service in 


At sixteen 
the French aimy as 


second-lieutenant of artillery, but even so, 
the stirring events of the French Revolution, 
which broke out in 1789, aroused httle mterest 
in him His thoughts were all on Corsica, and 
he absented himself from the army for long 
penods to engage in plots at home &s schemes 
were not successful, however, and it was with 
(Mficulty that he escaped to France, an outcast 
from his native shores His love for Corsica was 
now dead He gave his name its French form, 
and he married m 1796 Josephine Beauharnais, 
the widow of a Frenchman (See Josephme) 
Opportunity Comes to the Corsican 
In 1793, at Toulon, Napoleon first gave evi- 
dence of his energy and gemus m directing the 
artillery m the siege of that rebelhous French 
city But for a time fate was against him 
Robespierre and the Jacobins, -with whom he 
had estabhshed friendly relations, fell from 
power , and m 1795 Napoleon was back once 
more m Pans, deprived of his command, with- 
out money or friends, and suspected because of 
his Jacobin connexions 
That year w as the last 3 ear of misfortune for 
a time In October, with w hat Girl 3 de called a 
“ whiff of grape shot,” he defended the Con- 
vention against a radical Pari’sian mob 
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The Directory rewarded the j’^oung man by 
making him commander of the I^ench army of 
Italy, against the Austrians and their alhes 

The campaign showed General Bonapaite’s 
great military gemus, and stirred to hfe again 
great ambition In 1796 he defeated the Sar- 
diman tioops five times in eleven days, threat- 
ened Turm, and compelled peace 

Then Bonaparte turned eastwards against 
the Austrians Fis bravery was shoivn when, in 
the face of a witlieiing 
fire, he foiced his way 
across the budge at 
Lodi — an exploit that 
won from his troops the ^ , 

affectionate name of the 
“ Little Corporal ” He * 
then cained the v ai into 
Austria itself, and had 
advanced to within 80 
miles of Vienna when 
the enemy offered peace 
By the treaty of Campo 
Formio Prance was given 
Belgium (the Austrian 
Netherlands), and ac- 
cepted the Rhine as the 
eastern frontier of the 
repubhc and the Cisal- 
pine Republic which 
Napoleon had erected in 
northern Italy In re- 
turn he gave to Austria 
most of the territories 
of the old Venetian Re- 
pubhc, winch he had 
destroyed 

Napoleon next per- 
suaded the Directory to 
send him to Egypt 
There on the banks of 
the Nile he expected to 
imitate the exploits of 
Alexander the Great and 
at the same time to 
strike a blow at Prance’s 
most powerful enemy, 

England, by opemng a route to India The Battle 
of the P;^amids, fought near Cairo (July 1798), 
put Egypt at his mercy , but his fleet was 
destroyed by the British m the Battle of the 
Nile at Aboukir Bay {see Nelson, Horatio), and 
he was cut off from reinforcements At Acre, m 
Svria, British sailors defeated Bonaparte s plans 
and threw him hack on Egypt At last, d^uiet- 
mg news led him to return secretly to Prance 

We he found the Directory ‘i^^edited 
Bonaparte ]omed accordmgly m a plot which 

.Howato:, .nd 







HOME-SICK AND SOLITARY 
As a Corsican the boy Napoleon was not happy at the French 
nnhtary school at Bnenne, and often paced the grounds alone 
and sullen, as you see him here He later complained that he 
was “ always alone in tiie midst of men ’* 




Site, mth BoMpaate M tto tot ot to 


tliree consuls Tliree years later he became First 
Consul for life {See illustration in page 1722) 
Napoleon had now grasped pohtical power 
and become master of I^aIlce His old ambition 
was realized, but aheady new ones were forming 
He had failed to budd up a great eastern empue 
He now aspired to restore the western one of 
Charlemagne By the battle of Marengo (1800) 
be defeated the Austrians and by the treaty of 
Amiens, m 1802, France was at peace with the 
whole world for the first 
\ . 'XT time smce 1792 But 

even m peace the First 
Consul continued to 
carry out his ambitious 
plans In the 14 months 
before the conflict began 
anew he became presi- 
dent of the Itahau ^Re- 
pubhc, mtervened in 
Switzerland, annexed 
Piedmont, Parma, and 
the island of Elba to 
France, planned the par- 
tition of Turkey and the 
foundation of a colonial 
empire to mclude Amer- 
ica, Egypt, India and 
Australia 

The poweis felt com- 
pelled to renew the con- 
flict, but still victory 
smded on Napoleon By 
hiB complete defeat of 
the Austrians and Rus- 
sians at Austerhtz (De- 
cember 2, 1805), by Ms- 
crushmg blow to the 
Prussians at Jena (Octo- 
ber 14, 1806), and by the 

battle of Friedland 
against the Russiana 
(Junel4, 1807) Napoleon 
brought most of Europe 
to his feet 

Only one obstacle ap- 
parently barred his way 
to the complete mastery of western Europe r 
that was Great Bntam In 1805 he had planned 
to invade our island and reduce it to submission 
But the favourable moment never came, an 
after England’s Navy under Nelson had de- 
stroyed the French and Spanish fleets in 
battle of Trafalgar (October, 1805), Napoleon Imd 
no chance to conquer Bntam, for 
maud of the sea he could not transport his arime - 
Napoleon’s fame rests not only on his ^ 
gemus but also on his work as a states^ 

A sound currency was establish^ m ‘ ^ 
the Bank of France created, ^oads and eajg 
improved, and agriculture and industrj f 
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The Roman CathoUc Church, -which had been 
suppressed m the Revolution, uas re-established 
by an agreement with the Pope, known as the 
Ckmcordet of 1801 The old confused system of 
law was swept away, and Napoleon founded a 
new system rational law — ^the Code Napoleon 
Step by step now, Napoleon was building up 
his own position ii 1 SOi be secured » popular 
vote senctiomng a change from the Consulate 
to an Empire, with the title “ Emperor of the 
Erench ” and the right to hand down the throne 
to his descendants In 1809 he divorced 
J osephme and mamed Mane Louise (1791-1847), 
the IS year-old daughter of the Austrian emperor, 
thus aUymg himsefi' with one of the oldest royal 
famihes of Europe He set himself, also, to 
the work of reorganizing Europe The Cisalpine 
Repubho was now changed to a monarchy, and 
he himself w’as oroimed king of Italy 
" Roll up that map of Europe , there wdl be 
noneedfont for ten years to come,” the English 
mimster Pitt had said after the battle of 


a-wful battle of Wagram (July, 1809) Then 
Napoleon struck at Russia for deserting his un- 
woxkable Contmental system Invadmg Russia, 
he reached Moscow Suddenly, the day after 
hia ainval (September 14, 1812), flames burst 
forth, and nine-tenths of the city was reduced 
to ashes It was impossible to winter in the city, 
and on October 19 began the tragic retreat 
Napoleon's great career of conquest was over 
The flames of national patiiotism burst forth 
in an uprising of Europe Austria, Russia, and 
Prussia all joined with Great Bntam m the War 
of Liberation With renewed effort Napoleon 
raised new armies and won a few unimportant 
victories , but in the three days’ battle of 
Leipzig (1813) the French were outnumbered 
and outfought Slowly but surely the allies 
then closed m upon Pans 
On the last day of March, 1814, they entered 
the French capital, and Napoleon was forced to 
aMicate (Apnl II, 1814) He was allowed 
to retain the title of Emperor, together with 


Austerhtz And for almost that period Napo- the httle island of Elba In the person of 
Icon changed the map at his will His stepson Louis XVHI the Bourbons returned 
Eugene was made viceroy of Italy Napoleon's But to remam quietly so near Prance without 
brother Louis received "the kingdom of Hoi- trying to regam his lost power was impossible 
la^ud , and Joseph became kmg first — > 


of Naples and then of Spam — General 
Murat, who had mamed Napoleon’s 
sister, succeeding to the vacant Nea- 
^htan throne His dependants, the 
Bnkes of Bavaria and Wurttemberg, 
were given the ranks of kings The 
Madowy Holy Roman Empire was 
wssolved in 1806 

The high point m Napoleon’s career 
Was reached in the years which fol- 
lowed the peace of Tilsit (1807) There, 
^ in ^he nver Niemen, 
the Tsar Alexander of Russia was won 
over to Napoleon’s plans Napdeon 
and he were to divide Europe between 
In return Alexander was to 
aiu Napoleon m his “ Continental 
” The object of this was to 
«tose Europe to England’s commerce, 
" one time or another every state of 
^ j uental Europe, except Turkey 
nu Portugal, was forced into this 
commercial system But all in vain 
aroused a great force, 
mch was to bnng about hia ultimate 
wnfall—the spirit of nationalism 
patriotic fire first blazed 
tn 1 The British sent troops 

fisril “Peninsular War” 

Prn the 

french forces were unshed haet- he. 
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French forces were 1,7 NAPOLEON IN HIS CORONATION ROBES 

Jond the PiTen P“®nea oacK oe- onDecetnber «, 1804, Napoleon was crowntd Emperor ol the French m the 
. , 'Venees cathedral ol Notre Dame, Pans and in this portrait he is seen in his Corona- 

AUStiia plucked Up courage to renew ™tes with the orb on his right The Pope was present to perform 

Hie struggle, huh ■who the ceremony, but Napoleon seised the crown and himself placed it on his head 

o I nao CrUStieu at the r/am Ue fo/nlmo to u IfAtw Hui/e ile VerjatUcM r^elo Ifnritffr 
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for Napoleon In March, 

1815, he shpped quietly 
away from Elba and landed 
in Eiance As bj’’ magic an 
army rallied to Ins support, 
and for the brief “Hundred 
Days ” he enjoyed a leturn 
of his former glory But 
the alhes again united their 
foices against him, and on 
the field of Wateiloo (? w ) 
he was decisively and 
finally defeated 

To avoid falling into the 
hands of Blucher, who had 
sworn to shoot him as an 
outlaw, Napoleon sought 
refuge on board a British 
man-of-war (H M S Belle- 
rophon) and surrendered 
He was now sent to the 
lonely British island of St 
Helena, in the South Atlan- 
tic, 1,200 miles west of 
Africa Here Napoleon 
hved m exile until his 
death on May 6, 1821 
Napoleon III, Empbeob of the French 
(1808-1873) The nephew of the great Napoleon 
was only two years old when his father, Louis 
Bonaparte, stepped down from the throne of 
Holland ’IVhen he was seven his uncle 
Napoleon fell from his proud position and was 
exiled to the lonely island of St Helena Then 
began for the boy Louis Napoleon a long period 
of wandermg in search of a home 

But wherever he was and whatever he did, 
he was always planmng for the restoration of 
the Bonaparte family to rule m France Tins 
was especially true after 1832, when the son of 
Napoleon I — ^the Duke of Reichstadt — died 
This left Louis Napoleon as the next heir of 
the great conqueror His opportumty came 
m 1848, when a revolution drove Louis Phihppe 
from the throne and a French republic was 
established Among the names of the candi- 
dates for the presidency of the new republic only 
one was known to the peasants — ^that of Louis 
Napoleon They remembered the glories of the 
rule of the first Napoleon, and by an enorm- 
ous majority they elected his nephew President 
Louis soon began to follow in the footsteps of 
his illustnous predecessor In 1851 he over- 
threw the old constitution and made a new one 
giving him unhmited power for ten years A 
year later he assumed the title of “ Napoleon HL 
Wpeioi of the Fiench,” the son of Napoleon I 
bemg regarded as Napoleon II 

The people were quite ready to gve up 
their liberty m return for the prosperity they 
enjoyed Napoleon organized banks, built rail- 



NAPOLEON IN EXILE 
The last years of Napoleon’s life were spent in eule 
on the island of St Helena in the South Atlantic 
This sketch of him was drawn from life there 
and shows him as he was m 1820, about a year before 
his death It is now m the British Museum 


ways, constructed canals, 
established hospitals, and 
gave the lahounng men 
the right to strike He 
also won a place among 
the nations by engaging m 
the successfifi war m the 
Crimea against Russia in 
1854-56 But he longed 
to mn mihtary gloiy as 
Napoleon I had done, 
though he himself was 
no military gemus The 
Franco-Austnan war in 
Italy in 1869 made manj'- 
enenues for him His 
unsuccessful attempt to 
establish the Emperor 
Maximilian in Mexico still 
further discredited him In 
fact, Ins whole foreign 
policy m Ills latter days 
was a failure 
Li an effort to reduce 
the groving opposition to 
Ills rule he began grantmg 
reforms But when France 
was crushingly defeated in the Franco-Prussian 
War, in 1870-71, the Second Bmpuefell 



EMPEROR NAPOLEON HI 
Napoleon I fell when his nephew, who ^ “nd 

Napoleon III, was only seven «>/ a tune 

Germany, England and America J Handnn 

before he became Emperor in 1852 This 
shows “Napoleon the Little,” at the height cl his pcs> 
Miuie de Tcrsatlles pfiofo Stucrdetn 
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Napoleon gave himself up 
as pnsoner of war when the 
llVench army surrendered 
to the Germans at Sedan, 
on September 2, 1870 
(Seeillus p 1744) “Down 
with the Empue ^ Long hve 
the Repubhc ' *’ shouted the 
people in Paris, and on 
September 4 the Third Ee- 
pubhc was born The Em- 
press Eugeme, his beautiful 
Spanish wife, fled to 
England, and there Napoleon 
m joined her So began 
his second exile, which lasted 
until his death, three years 
later, on January 19, 1873 

Narcissus. Nothing 

makes our gardens <*0 lovely 
m springtime as do the white 
and yellow narcissi which are 
planted everywhere The 
blossoms, drooping from the 
end of a tail slender stalk, 
have an exquisite grace and 
beauty , the fragrance of 
some is equally beautiful 
Die narcissus was beloved by the ancients 
reek myths tell of a beautiful youth. Narcissus, 
ho, because he had spumed the love of Echo, 



NASTURTIUM TRUMPETS 
Very like a trumpet m shape are the flowers of 
the colourful nasturtium, but its colours are as 
many as the rainbow’s Here is a selection 
from the many varieties 
photo J E Tiller 



A Isttij To eye narcissus 

e-d *P*'«nptime — ittraetive in colour slnp* 

** * rhfa art •’"‘rcissus The species that is shoTTi here 
■ IS pf U,e most beiutilul c' all the 


eiy Icndt. 


» 0 I nown ihe poet’s nnrcissus 


natal 

was condemned by Nemesis 
to lose his heart to his own 
image reflected in a clear 
pool Fascinated, he gazed 
day and mght at the beauti- 
ful apparition, and became 
V eaker and v eaker from lack 
of food, until he pined an ay 
and died The gods m pity 
changed him into this flow ei 
There are several species 
of the botanical genus Nni - 
cissus, including the daffodils 
and jonquils One of the 
most beautiful is the 
pheasant ej’e narcissus (Naj - 
cissus poe(icus), so called 
from the red-nmmed centre 
of its uhite flowers The 
trumpet narcissus (A^atcissus 
pseudo narcissus) is the com- 
mon English daffodil , it is 
truly w'lld in many w oodland 
districts, being then a small- 
er and more delicate plant 
than the cultivated forms 
Narcissus polyanthus is the 
parent of the cultivated 
vaiieties with winch we adorn our gardens 
Nasturtium. Without the pay lellow, 
orange, or red blossoms of the nasturtium our 
summer gardens would be incomplete, and, 
besides being pretty, easily grown and orna- 
mental, these plants keep awa> wasps, while 
flowers and leaves are used in salads and the 
green seeds are sometimes pickled The flowcis 
are ounouslv irregular, with fiie sepals united 
at the base and on the upper side of the flower, 
extending into a long, descending spur , there 
are 5 petals, the lower 3 fringed at the ln<5c, 
while the other two are inserted at the inoutli 
of the spill This plant, botanical name Tro/i- 
aeolum inajtis, belongs to the buttercup fannli 
Natal, (Pron nn-tal'). South \niic\ 
Situated on the south east cosstof Africa, Natal 
is an original proiinco in the Union of Smith 
Africa, with an area of 35,284 square miles It 
derives its name from ha\ inp been discoi ered b\ 
Portuguese sailors (under \nsco da (Janii) on 
Chnstinns Dii, 1497 The proMiice is mb m 
minerals, the chief product of the imni'' hemp 
coil On the I oast and in Znlulnnd there are 
last phntntions of supir and tea In the Iciel 
distruts of the intonor, where ecieils of nil 
kinds (cspetnlh niii/c) fruit \epetalihs <le, 
grow in nbiindincc nKrieultiirc is txtMi‘-i\< 
Pordtnnp tin Orance I r(< *'tatt thin n^s 
the great Inrtior of the Dnki n>>berp rwiM , 
leiohinc oxer II 000 feit m M\ niix Nmrtes 
Numtrous uninxipible iixirs llowinp into tin 
Inilinn Oioin are nsifnl for irricatinn 
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Pietermantzburg (population, 49,000) is the 
capital of the province, and Durban (y i; ) is a 
great seaport which handles a large foreign trade 
Population, about 1,940,000, of whom about 
189,000 are Europeans 

National Debt. Nations as well as 
mdividuals and business concerns often have 
debts If an orderly piogressive nation has 
a debt m times of peace, it usually means that 
it has borrowed for the development of national 
resources and foi improvements of benefit to 
future generations 

Naturally the government does not wish to 
burden the present 
tax-payers with the 
entire expense , so 
part of the cost is 
postponed to a later 
time — ^that is, the 
government borrows 
money and gives the 
lenders bonds winch 
show the date on 
which the money will 
be repaid, and the 
amount of mterest 
that will be paid each 
year to the bond- 
holders National 
debt IS divided into 
two parts — internal, 
or incurred to people 
within the country, 
and external, that is, 
owing to foreign 
governments, for ex- 
ample, Britain’s War 
debt to U S A The 
internal debt is in 
turn divided into three 
parts — ^funded, short 
term, and floating 
debt The funded part 
IS knownas “consols,” 
a name datmg from 
1761, when various 
government habihties 
were combined m one 
consolidated stock 
It IS ledeemable at the option of the State and is 
m fact quasi-perpetual Short term debt runs 



NATAL’S NATIONAL PARK 
Natal’s National Park has some of the finest scenery m the world 
Covering an area of 20,000 acres, it contains in its northern part a 
section of the Drakensberg Mountains, seen above, rising to a height 
of 5,000 feet above the surrounding country 

Courtesy of South African Itailwaye 

The first purchase was 


NATIONAL GALLERY 

or loans from its own citizens, resort has to be 
had to loans from abroad Hence war loans 
often make up a large part of national debts 
The World War added enormously to the 
national debt of every country that took part 
in it During the four years be ginning with 
1914-15 to the financial year 1919-1920, the 
National Debt of the Umted Kingdom was 
mcreased nearly twelve times The annual cost 
of the National Debt is about £224,000,000, and 
in 1936 the total was £7,902,000,000 

National Gallery. Under a very large 
number of the pictures reproduced m this book 

you will see the words 
“ National Gallery,” 
and tins refers to the 
fact that the ongmal 
pictures are in our 
own Enghsh National 
Gallery, which stands 
m Trafalgar Square, 
London (see illus- 
tration page 2563), or 
else, m some cases, in 
the “Tate” Gallery, 
ofiScially called the 
National Gallery of 
British Art, MiUhank, 
which stands on the 
Thames Emhanlcment 
half-way between 
Lambeth and Vaiix- 
hall Budges 
The National Gal- 
lery was founded m 
1824, when the State 
purchased 38 pictures 
from a private collec- 
tion, and by 1937 tins 
total had i isen to over 
4,000 unpoitant pic- 
tures, to say nothing 
of innumerable draw- 
ings, etc , which are 
looked after in the 
gallenes of the British 
Museum, but which 
still rank as part of 
the nation’s collection 
made at the direct 


suggestion of Kmg George IV It was house 

tobondsmatuimgnot later thanafte^tl^e years, 


;;ri?^»Vwt-rapayable m a faw month. „ T, — o^ of' P- 

Entemal debt. ..pe o.al Jy m h™ to the natom and tom the 

nucleus of a representative modern collectio 
Besides a very extensive range of 


has been chiefly incurred m horio’t^g from 
older and wealthier countries in order to develop 
untapped resources, e g , South 
rowings and those of our Domimons But m the 
S^f a great war, when the expenses of a nation 
So large to he paid through taxation 


Sem M artists, there is a fine collecti^ 
of modern French paintings— a few of ' 

shown at Trafalgar Square— as well as sculp 
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There are also many pictures purchased by the 
Chantrey Bequest, 

The ciuef glory of the National Gallery is its 
collection of Itahan pamtings, which include 
many of the greatest masterpieces of Italy’s 
art The earher Florentine altar-pieces are 
better represented here than anywhere else in 
the world Amongst gieat acquisitions are the 
Turner Collection, which include some 19,000 
drawings , the collection of Sir Robert Peel , 
and the vanous pictures bought by the National 
ArtCoUectionsPund, w hichmclude the Velazquez 
“ Venus ” and Holbein’s “ Buohess of Slilan ” 



Oneof^^'^'^ONAL GALLERY TREASURE 
by RaiK. * beautiful portraits in the world, this painting 
of *538, of Christina of Denmark, Duchess 

’ * girl-widow It wws purchased for 

the National Gallery, London, m 1909 


Besides these two gallenes, there is, in a 
building adjoimng the National Gallery, the 
National Portrait Gallery 
National Mark. In 1928 the Agri- 
cultural Produce (Grading and Marking) Act 
was passed This gave the IHimster of Agn- 
culture power to prescribe standards of quality, 
called grades, for home produce, and to pre- 
scribe a mark with which this graded produce 
could be identified In order to make buying 
easy, one mark, the National Mark, which is a 
trade mark registered on behalf of the Mimster 
of Agnculture, is being used for all graded, 
produce of England 
and Wales 
Smee the passmg 
of the Act, provis- 
ion has been made 
for the grading of a 
numberoftheprmci- 
pal products of our 
farms and orchards, 
and for their sale 
under the National 
Mark Theseinolude 
beef (in London, 

Birmingham, Liver- 
pool, Lee^, Brad- NATIONAL MARK 
ford, and HaMaV Xhis « the National Mark, bear- 
only), eggs, table mg the words " Prod_ce of Eng* 

poultry, all the fresh te**^*”^ 

i to foodstuffs of good quality 

fruits and vegetables countries 

of commercial sig- 

nifi nanfifij oa^nned and bottled fruits and veget- 
ables, honey, cider, perry (a drink like cider made- 
from pears), flour, malt flour and malt extract, 
wheat flakes, cheese, butter, and fruit products 
So next tune you go shoppmg insist upon 
seeing the National Mark on the goods you buy , 
by doing so, you can be sure of their quahty 
and know that you are not being overcharged 
National Songs. Every country has a 
national hymn, and this is as often as not an 
old folksong that has grown with the nation 
and expresses m melody and words the soul of 
the neonle whose love has made it their 



patriotic song 

The national song whose air has been used 
more widely than any other is God Save the 
Kmg,” the national anthem of Great Bntam, 
vanously assigned to Dr John Bull (1563- 
1628) and to Henry Carey (died 1743) , it first 
became popular in 1745 as a musical protest 
against the Jacobites Both words and music 
have doubtless evolved from earlier forms The 
melody, with vanous appropriate words, has 
been adopted by Germany, Denmark, Sintzer- 
laud, and the United States Another famous 
Bntish national song is “ Rule Britannia f ” 

Among the national songs of the Dominions of 
the Bntish Empire are ‘ The Maple Leaf For 
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THE FRENCH NATIONAL SONG SUNG FOR THE FIRST TIME 
The ATarseillaise,” the stirring battle song of the Revolution, later adopted as the French national 
anthem, was written and composed by the young soldier Rouget de Lisle In this picture we see 
him singing it for the first time in public — to a group of his friends who are listening wit** rapt 
attention to the moving words and thnlhng tune 
rrotn the patnttng hy Isidore Vth in the Louvrt piioto 


Ever ” of Canada, words and music by A Muir , 
and “The Song of Austraha,” words by Mrs 
Carleton, music by Singer Other outstanding 
songs of the British Isles are the Irish “ Wearing 
o’ the Green,” the Scots “ Scots wha Hae,” 
and the Welsh “ Men of Harlech ” 

The “ Marseillaise ” of France dates from the 
memorable yeai 1792 
(See Lisle, Rouget 
de) The words of the 
American “Star- 
Spangled Banner ” 
were written by 
Francis Scott Key 
during the British 
bombardment of Fort 
MacHenry m 1812 
Perhaps the “ Battle 
Hymn of the Re- 
pubhc ” more neai ly 
approaches the status 
of a national song 
Belgium has the 
stirring “ Braban- 
9 onne,’ the music of 
which, by Fran 90 i 8 
van Campenhout, 
was written durmg 
theiismgof 1830 To 
the official Itahan 
“ Royal March ” has 
been added the 
Fascist hymn, “ Gio- 
vmezza ” 


NATIONAL TRUST 

The former Aus- 
trian Empire had a 
dignified and in- 
spiring national 
hymn, “God Pre- 
serve the Emperor,” 
the music of which 
was written by Joseph 
Haydn Before the 
great upheaval of the 
World War Ger- 
many’s rich store of 
national songs sup- 
plied her people with 
music for all occa- 
sions Of these 
“ DeutscliJand uber 
Alles” (“ Germany 
over All ”) and “Die 
Wacht am Rhem” 
(“ The Watch on the 
Rhme ”) were popu- 
lar expressions of 
patriotism The new 
Nazi hymn is the 
stirring “Horst 
Wessel” song 
All Slavic peoples have a wealth of patriotic 
folk-music The hsnnn of old Russia was “God 
Protect the Tsar,” dating from 1830, but 
today Russians sing the “ Internationale ” 
National Trust. This is the abbreviated 
form of the name of the National Trust for 
Places of Historic Interest or Natural Beauty 



BEAUTIFUL VALLEY OWNED BY THE NATIONAl' TRUST 
lunded in order to save oiir beautiful countryside from e'ploitation by builders and road 
Id also to throw open to the people regions which, while in private hands, iright nevtf w wire , 
le National Trust now owns a 1 vge area of the English landscape Thw is part Ltg' 

erbvshire, so acres of which were presented to the Trust by Imperial Chemical Industries, k 

ciwjroMMW) ^ «/ XfittnnnI Trust 
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STUDYING NATURE \MTH A CAMERA 



ta !>«« thf c P*«“ f‘ "'eht This beauhful animal was about to drink at a forest oooi 

eet pictures hke *his ne»rfc ,'*"’*'^1 *”“* *** flashlight It looled up startled and this picture resulted Of course 

os years of patient work and sMl in photography but e «n during the daytime you can watch th* 
deer at close quarters if you stay very still and quiet 
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In recent years the field naturalist has been greatly helped bv photography, and such series of pictures as this tell us 
more than sre can ever get frorr a written description The water-rail is one of our shyest birds, but he'e are intimate 
glimpses of its home life, the reward of hours of patient watc’^ing See how cautiously the bird approaches its nes 
before settling on the eggs, and how cunningly placed and contrived the nest is 


2878 





STUDIES OF THE HABITS OF THE WATER-SPIDER 


. z' 




J 7 Btbc t 


some very ren'arkable pictu-es of the water spid®r one of the most attractive mhibitants of the streax*- or pond 
j scenes as these yourself jf vou have a small aquaniur m a glass tank, though vou will need a good deal 

specialized si ill to photo^aph them This apider makes a nest of web, xvhich it fills with air-bubbles and it then lays its 
eggs inside As you see, it is itself covered with a film of air, held in the hairs covering its body 




PLANTS CLING TO LIFE IN ALL 


CONDITIONS 



Here are three types of plants that Jjve under the most trying conditions 3 he cactus (upper left) with its thick, water-saving 
shape, thrives in the dry desert The fungus (upper right) lacks the green colouring substance with which other plants are 
able to manufacture their own food **0 it has to live as a parasite on the bark of an old tree stump 31ie water-lily (below) 
makes its home in pools, sending its leaves and blossoms to the surface Notice how the flat leaves support the flowers 
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NATURE STUDY 

Founded m 1895, it has been steadily purchasing Besides these, there are mnomerable local 
ancient buildings, open spaces, and tracts of land Natural History societies, such, for example, 
m all parts of England and Wales, so that they as those belonging to the ranons counties , 
may be preserved for ever, a heritage for the most of these have a “ field club,” and this is 
people of Britain Amongst famous places usually combined with an archaeological club 
preserved in this manner by the Trust are Box These bodies run excursions to notable places, or 
Hill, in Surrey, Wicken Fen, Cambridgeshire, to study the Natural History of especial ^ 
much land in the Lake Distnct , Stonehenge , tricts , m most cases a subscription is necessary, 
land m Devon and on Exmoor , and many and this usually entitles one to receive the 
fine old houses in all parts of the country annual report The reports of many of these 
The total area now owned and controlled by societies, indeed, constitute their most per- 
the National Trust is approximately 60,000 manent value, for m them often appear for the 
acres There is a separate Trust for Scotland first time observations, papers, or lectures 
Natural History Societies, ^bich may have untold importance in later 
Several organizations deal with Natural History ^ars a great discovery in Natural 

all over Britain, such as the Bntish Empire History has first been announced m the pages 
Naturahsts’ Association, which publishes also a some slim annual proceedings of a 
quarterly paper called " Tlie Countryside ” , provmcial Natural History club Another con- 
and there are special societies which deal with sideration is that these bodies usually compile 
only one branch of Nature study, such as the hsts of the first appearances of buds, flowers, 
Royal Entomological Society, which is mter- or insects every year, of rare species seen or 
ested only in insects, and Flora's League, discovered m the distnct, ofweather, and of other 
concerned wnth the preservation of wild flowers annual phenomena 

TURNING the PAGES of NATURE’S BOOK 

JCor town dwellers Nature study ts a passport to a new and enchanted world, 
the fascination of which increases as more is learnt about it Nature 
IS, indeed, full of lately pictures and thrilling stones 

N a t U r e S t U d y . If you w ere lost m We look at things just enough to make sure that 
the woods in the daytime could you find the w^e fasten the right names to them — ^that we do 
north ? Winch birds m your neighbourhood not call a cat a dog — and there we stop 
stay throughout the winter and which go south ^ In certain orchards the blossoms on some of the 

Do you know when each winter absentee gets branches of the apple trees withered and died, 
bach m the spnng * When do the first bouse- while the blossoms of other branches produced 
flies appear, and where do they come from ? fruit The farmers consulted an agncultural 
When do the horses and other 
farm ammals begm to shed 
their winter coats ? Are potato 
roots above or below the 
tubers * What does a clover 
leaf do every mght * Does a 
wood sorrel, which has a similar 
leaf, do the same thing ^ Why 
are the pebbles in the bed of 
the brook all rounded * Have 
you seen rounded pebbles any- 
where else ^ What do they 
tell you * 

One misses a tremendous 
amount of the fun of Uvmg 
in this remarkably interesting 
world if one goes through it 
bhnd to the curious and beauti- 
ful sights spread out before 
one’s eyes, and deaf to the 
thousand-and-one fascinating 
stones told by eveiy leaf and 
pebble and feather Too many 
of us go through life like this 
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expert to find out what the matter u'as and 
what could be done about it The expert asked 
what the inthered floivers looked like and what 
could be seen on the branches What w ere the 
symptoms * Nobody had thought to look • 
But, asked the expert, hadn’t they seen the 
affected limbs ^ Oh, yes, said the farmers, they 
had seen them — from the farm-yard ' 

Does such unobservant heedlessness seem 
absurd ^ But how many of us show a greater 
degree of intelligent curiosity in legard to 


CAMERA CAPTURE 

Have you ever tried ‘‘hunting ” with a camera ? If you want to 
get close to the great out-of-doors, the camera will give you all the 
thrills of shooting, and a lasting record of every pleasure as well 
As a pastime, picture-hunting is unexcdled 

“ common things ” ? Don’t we take a day off 
to go to the zoo or the menagerie, and gape at 
the lion and the hippopotamus, without realizing 
that we have at home in the pet kitten a speci- 
men of the genus Felis which is just as interesting 
as a hon or a tigei , and that on any August day 
we can pick up from the field a far more gro- 
tesque creature than the hippopotamus — a grass- 
hopper * When we exclaim m dehght at a pic- 
ture of a bamboo jungle in Borneo, do we realize 
that theie is just as inld and beautiful a jungle 
in the grass-grown fence cornel * Per- 
haps V e think we know all about cats, 
grasshoppers, and grass Do you know 
how many toes a cat has on each foot, 
or how a newly hatched grasshopper 
differs from a full-grov n one * Nature 
study IS just keeping one's eyes, ears, 
and mind open to the sights and sounds, 
the facts and the fascinating puzzles of 
the natural world Anyone who Ines 
m the country is fortunately placed for 
such study But there are few places 
from w'hich Nature is entirely shut out , 
and wherever wmds blow, sun and 
stars shme, snow and ram fall, weeds 
grow, and flies and wasps buzz, there 
are the materials for studying Natiire 
Microscopes, field-glasses, and 

I i - ^ _ 7-, , vv , . 5 — f tools of science are helpful things, bu 

.nay I,a forta„.ta enough to n..he 
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THE STORY OF THE CAT AND THE FLYCATCHER 

Little mother flycatcher had moved in where a woodpecker had moved out, had made her nest in the cosy hollow of the tree, 
after the manner of her people, and had hatched her little brood Along came the cat, climbing right up to the nest, although it 
was six feet above the ground, and poked in her head viith the idea of eating the little flycatchers But mother was on the 
nest and she pecked at that cat’s eyes with her bill, and beat it in the face with her wings, so that it backed out as fast as it 
could and went scampering down the tree Then little mother flycatc'ier started out to get something for the family supper 


and wherever you go, a notebook vail prove 
invaluable 

It IS never too soon, never too late, to start 
your note-book oi Nature diary Let us sup- 
pose you begin ]ust when your summer holidays 
are over and Nature seems to be “ shutting up 
shop ” for the autumn and winter 

In September or October there are still plenty 
of features of plant life which need examimng 
the more common autumn fruits of the locality, 
ivild and cultivated, ivith a study of their form, 
texture, flavour, name, and use , the autumn 
leaves and flowers, the seeds, their forms, 
methods of distribution and adaptations thereto 
The ammal life of these months is full of interest 
for young and old The birds which have 
summered in the locality are going south and 
others vath strange plumage are coming from 
the north on their way farther south or to 
spend the wmter here Insects are graduaUy 
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disappearing in a variety of ways, some going 
into winter quarters to appear m new forms 
m the spring, others hiding away in the trees, 
m the earth, or elsewhere, while countless 
multitudes deposit their eggs and die The 
thickemng of the coats of the v ild and domestic 
ammals can be observed now and in the month 
following C3ouds, ram, dew, frost, temperature, 
direction of the vund, change with every month 
in the year 

In November and December the student of 
Nature tries to discover how the plants have 
prepared for vunter, how the buds are sealed up, 
where the leaves have gone, what animals still 
remain in the locality and how they live, uhat 
the streams are doing, where the fish and other 
water ammals have gone, n hat the farmers are 
doing These are good months for studj’ing 
further any collections of frmts, seeds, leaves, 
and grasses made in other months— though you 



The Nature student is particulartf fortunate tn his choice of a hobby, because it leads him into so many delightful places in 
this lovely woodland glade for instance where the stately foxgloves rear their spires of pink blossoms above the surrounding 
growth the naturalist may find subjects of interest to keep him (or her) occupied for hours ' Foxglove, by the way is 
said to mean the glove of the fairies or good folk it has nothing to do with foxes Other names for the flower are fauy* 

bells elf-gloves fairy fingers and fairy pettieoats 
l hotc aatert it Aian 
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should tiy to avoid voldly making collections 
which have no useful pm pose 
The weather is an all too obvious theme from 
Januaiy to March, but lihere is much also to 
engage attention on the hnes mentioned for 
the preceding months You can note the 
SAvelhng and opemng of certain kinds of buds, 
the flow ing of the sap in the trees, the occasional 
appearance of ammals, the buzzing of venture- 
some bees Some things, such as tiees, are as 
well studied now as at any time, for 3 ^ou can 
leain to distinguish each one in its winter 
baieness, by the manner of grow'th, the form of 
branching, the general appearance of the boughs 
and bole There are, too, all the winter visitors 
among the buds, and you may see your own 
residents better by feeding them with bones, 
nuts, meat, or fat on a strmg 
April, May, and June conspire to furmsh 
almost too much material to attract and interest 
childhood, and after a bit you must try to 
decide ]ust w'hich subjects you now want to 
study most — ^flowers, insects, trees, birds, etc 
You can watch, day by day, the unfolding of 
leaves, the opening of the flowers , the moulting 
of the birds and the dates on which each soit 
IS first heard singing , the change in form of the 
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grasshopper, the butterfly, the frog , the build- 
ing of nests , the swarming of the bees 
Though they aie hohday months, July and 
August also will provide many experiences, 
especially if this is your one chance of visiting 
the seaside 

Tf you are lucky enough to possess a camera 
you \vill find “ camera huntmg ” one of the 
most fascinating of pursuits 
This use of the camera has proved of distinct 
value in aid of Nature study, providing the 
means of gaimng a clear and intimate know ledge 
of ivild ammals, birds, and leptiles, their appear- 
ance, their haunts, then habits, and all the 
phases and conditions of their hfe 
Schoolboys and girls have become expert 
in securing photographs of the more famihar 
birds and ammals to be found in field and forest 
accessible to every village and towm Stalking 
a bird, a rabbit, oi a squirrel is an experience 
full of interest You will come to note in w'hat 
surroundings the bird or animal is found , what 
it IS doing , if feedmg, w'hat sort of food it is 
eating, the place and character of its nest or 
bnnow, and other interesting details 

Othei brandies of Natuie study aie described 
under Biology, Ecology, etc 


The ART of STEERING SHIPS at SEA 

5 tnce the earliest voyagers fitst ventured from the coast tn their tiny boats, 
the art of navigation has been studied and improved First the only 
guide was the stais, but now a whole array of instruments is used 


Navigation. Since the dawm of civilization 
men have been sailing in ships The Phoenicians, 
Greeks, and Egyptians were the first manners 

Moi e than 6,000 years 
ago stone was being 
tiansported by water 
from the Smai quar- 
ries to Babyloma and 
Egypt , later, the 
famous cedars of 
Lebanon were floated 
by sea to Jaffa and 
from there were 
hauled overland for 
the buildmg of Kmg 
Solomon’s temple At 
the same time (1000 
B 0 ) the Phoemcians 
who furnished these cedars commanded the sea 
from their thriving commercial cities of Tyre 
and Sidon Their ships were to be found fiom 
the “Tin Islands” (the Scilhes) off the coast of 
Britain in the north to as far south perhaps as 
Sierra Leone 

The Nile, the Tigns, and the Euphrates were 
crow^ded with boats, and about this time the 
poits now known as Cadiz, Marseilles, Athens, 
Jaffa, and many others, were estabhshed 


In a time when to be a stranger was to be an 
enemy, it was only natural that men should take 
to the water to avoid the hazards of tiavel over 
country where there were no loads, but penis 
of all sorts — hostile tribes, swamps, and danger- 
ous ammals Terrifying as the sea might be, it 
was a compaiatively safe mode of travel In the 
inland seas, such as the Mediterranean, sailing 
consisted mostly of “ coasting,” that is, of keep- 
ing well within the sight of land Dunng the 
monsoon season, however, a ship might keep its 
course with fan accuracy by sailing before the 
exceptionally steady "mnd 

About this time th^use of stars as guides 
began to be understood The pole star, Polaris, 
was the chief stand-by of sailors at'might, and 
later still a rough approximation of latitude was 
learned by usmg the cross-staff and astrolabe 
The cross-staff worked on this prmciplo A 
stick, or staff, about a yard long, was fitted with 
a shorter shdmg stick set at nght angles to the 
staff The observer pointed the staff approxi 
mately at the half-way pomt between the boiizon 
and the sun or a star He then moved the 
cross-bar until the sights at its ends touched 
the observed body and the horizon A scale 
of degrees placed along the staff shewed 
angle, or height, of the observed body Latituao 



An astrolabe of 1680 
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FINDING THE WAY ACROSS THE OCEAN 



The picture tn the middle shovs the naTigating rertre of the break, which is built out over the water to give a clear view along 
steamship Queen Afaru The chartroom and the wheelhouse are the ship's side The left-hand picture shows an officer using a 
on the bridge deck ahead of the funael Above them is the open sextant, and a chronometer is shown at the right The use of 
signal deck The bridge on each side ends in a shelter or wind- these instruments in setting a ship’s course is esplamed below 



The upper diagram illustrates a part of a ship’s course is practical 
^vigation The ship leaves port, sailmg east toward point C 
captain’s first utitode observation shows, however, that 
instead of reaching A, on the true compass course, the ship has 
peen blown oB course to B The captain now lays a new course 
to reach C, but next day finds himself at D instead The error, 
however, la small whereas if he had not altered his course the 
day before, the ship would have reached E By such repeated 
corrections a ship is kept on the desired course At the lower left 
we see how the sextant is used to deternune latitude Eirst, the 
f^ter sights on the honzon through the unsSaered hou of 
we nuttor Second, he moves arm C until the upper mirror, B, 


wjuch 1 $ attached to C, throws an image of the sun upon the 
sduered half of A Third, he reads the altitude of the son above 
the honzou as indicated on scile D by the pointer on C From 
this, the officer computes the latitude 

At the lower nght we see two examples of how a ship’s local 
bme, when compared to Greenwich time, establishes the 
longitude of a ship’s position The row of clocks marked A 
show the local time every is degrees westward when it is noon 
at Greenwich The row of clocks marked B show an jdentii^ 
comparison when it is 4 o’clock at Greenwich If, for example, 
it IS noon by the sun when the Greenwich chronometer says 
4 O’clock then the ship has reached the 60th meridian west 
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determinations with this instrument were seldom 
accurate within 100 miles 
The astrolabe was far more accurate m its 
determination of angles This was a circular 
plate of brass or bronze, fiom 4 to 20 inches m 
diameter A pointer called an alidade was 
pivoted at the centre of the plate One peison 
held the astrolabe vertically by a small ring, 
while another pointed the alidade at a star or the 
sun The angle could then be read from degree 
marks on the plate It permitted not only reason- 
ably accurate fixing of the latitude, but used 
with an almanac it could determine local time 
Columbus carried both the cross-staff and the 
astrolabe on his great voyages, and could thus 
keep a fairly accurate record of the latitude He 
had another mstrument, then comparatively 
new, the magnetic compass, which had found its 
way westward fiom the Orient, and had come 
into geneial use at sea in the 13th century 
The success of Columbus depended on other 
improvements as well The keeled ship, wluch 


could mamtam a course in a side or qnartermg 
wmd without being pushed too much to one side 
(making “ leeway ”), was an important contn- 
bution So also were the wooden water casks, 
which could be filled completely and closed with 
plugs, thus keeping water sweet 
Working out a ship’s position and setting a 
new course require long and mtricate calcula- 
tions, even with the aids available today Several 
methods of sailing are m use, of which the most 
important is “ great circle sailing ” This rests on 
the fact that the shortest distance between any 
two points on the earth hes along the arc of the 
“ gieat circle ” ]ommg the two points Unless 
the points are on a common meridian or the 
Equator, it follows that the true great circle 
course wiU not comcide with the compass course 
You may prove this by stretching a string from 
widely separated points on a globe, and noting 
the angle made with the meridians by the cord 
{See also Compass, Magnetic, Latitude and 
Longitude, Lighthouses, Log, Ship’s) 



navigating from^the 
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Here we get a gUmpse ftejheelh^^^ 

]ust putting out to sea an emergency wheel at 



THE NAVY: ‘BRITAIN’S SURE SHIELD’ 



Nelson s flagship, H M S Victorj' ^\as afloat in Portsmouth harbour until 1922 when it was found that the 
condition of her pull i^as so bad that it w’as decided to place her permanently in dry dock Since then she has 
been completelv restored, and both hull and neging are now exactlj as they were at the time of the battle of 
Trafalgar in 1805 This photomph shows the Victory dressed wath flags on Trafalgar Day (Octobc’- 21) 
With laurel wTeaths in honour of Nelson banging between her masts The Victory is still the flagship of the 

Command er>m Chief at Portsmouth 
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SPEED-BOATS JOIN UP WITH THE ROYAL NAVY 
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top photograph shows a British destroyer and the bottom a cruiser The destroyer H M S Intrepid has a 
length of 323 feet and a beam of 33 feet with a displacement of l 350 tons Her engines are of 3 400 h p and her 
speed IS 35 knots She cames four 4 7 in guns and has 10 toipedo tubes The cruiser is H M S Southampton, 
9,000 tons Her chief armament is eight 6 m guns and she was the first British wars^p to carry triple turrets 

Her speed is 32 knots 

Photoi SeJten A Co Wide World 
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Tlie possibibty of attack by aircraft on warships was foreseen some years ago and all na\al \essels are now 
armed with anti "urcraft guns Before the declaration of war m 1939 naval gun crews were given practice bj 
means of special wireless-controlled target aeroplanes The top picture shows one of these pilot-less aeroplanes 
(the ' Queen Bee ) bemg launched from the catapult on the cruiser H M S Neptune Below is the crew of an 
anti-aircraft gun equipped with gas-masks, engaged m firmg practice on board H M S Nelson 

rhotM &ev«(«ne ChurU* 6 firovn 
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These two scenes «e on H M S 
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PREPARING A TORPEDO FOR ITS DISCHARGE 
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^ CAeriM E Brtnen 

f destroyer HMS Verity tozpedo practice is m progress and adjustments are being made 
th^orpedo is launched through the tube the breech of which can be seen behind the petty officer ra the 
the toipedo is here shown ivith the propeller which is dnven by compressed air In 
practice no e\plosne « and after the torpedo has been fired it is hauled back on board to be used agam 

The cfincient range of a torpedo is between 7,000 to 10 000 ^axds 
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MEN of METTLE in SHIPS of STEEL 

S ince Alfred the Great first butlt “ the nooden walls of England,” the Nayy 
has been the prime defender of our shores and those of the whole Empire — 
the guardian of home and, in later days, the policeman of the world 


Navy. people reahze the magnitude 
of the work that is dailj' accomplished diinng 
war-time bj the navies of Great Bntain and her 
Alhes Land conflicts command more attention 
partly because more men are engaged, the 
encounters aie more numerous, and casualties 
are greater Usually sea-power acts with a 
“ noiseless, steady, exhausting pressure, cutting 
off the resources of the enemy while mamtaimng 
its own, supporting wars in scenes where it does 
not appear itself, or appears only m the back- 
ground and stnking open blow s onlj- at i are mter 
vals ” And it is in these intervals alone that the 
wonderful work of the Navj becomes at all 


great size and speed, or guns of such tremendous 
range and punishing power, been opposed to 
one another on the high seas as thej’- were in the 
World War Nearly 19 years later, on May 20, 
1937, Spithead was the scene of another but verv 
different display of sea -power To the Coronation 
Naval Review came 160 Biitish warships and 17 
foreign ships — many of them of the very latest 
design — ^to salute &ng George VI 
At the Battle of Jutland (1916), with aero 
planes and small airships (“ blimps ) for eyes, 
wireless and submanne detectors for ears, 
and destroyers and submarmes as patrol 
guards, the great battleships of the contending 


spectacular 

Nevertheless, the Bntish 
Navy IS a predormnant 
factor m war, exactly as 
navies have been m nearly 
every conflict since the Greeks 
met the Persians at Arte- 
misium and Salamis over 
2,000 years ago It has 
swept German commerce 
from the seas, blockaded the 
enemy’s coasts, and at the 
same time protected the 
transportation of supphes and 
soldiers for the Alhes on every 
ocean The navy has enabled 
Bntam and her Alhes to hold 
the seas m spite of the havoc 
wrought by the German sub- 
marmes 

In accordance with the 
terms of the Armistice after 
the 1914r-18 War the German 
fleet was surrendered mto 
custody at Scapa Flow, Scot- 
land, to await the decision 
of the Peace Conference as to 
its final disposal What a 
spectacle was that of the 
silent triumph of a superior 
sea - power, when, on 
November 21, 1918, the 
battle fleet of the Germans 
steamed slowly between the 
40 miles of warships of its 
Bntish and Alhed conquerors, 
to surrender the power and 
pnde of the German Navy, 
built up by more than 20 
years of costly effort ' Never 
before had ships of such 
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‘WHOSE FLAG HAS BRAVED THE BATTLE AND THe'MeBZE' 
This photograph shows H M S Warspite, 31,100 tons in rough weather in the Atlantic 
during Fleet e-rercises The great weight and speed of such a ship causes her to cut 
through the waves instead of nding over them and the forepart of the ship is constantly 
awash The photograph was taken from the ship ahead whose white ensign is seen 
on the left The words in the first line are from Thomas Campbell s famous poem 
•Ye Manners of England 
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Ths two illustrations m this page show t^es of warships of the x£th and i^rth century The lower is from the painting b; the 
Itahui artist Vicentino of the battle of Lepanto, fought between the Holy League of Western European powers and the Turts 
on October 7, 1371 It was the last sea fight in which oared galleys rowed by slaves took part The upper painting, by 
Van de Velde, is of the battle of Texel, in which the English fleet under Monk defeated the Dutch under Van Tramp on 
July 31, 1653 The ships differed little from those of later date except that they earned square sails instead of Jibs on the bowsprit 
Lover from llte Ducal Palace 1 entee photo An^rrsan Upper by jicrmiisioii of the Trustees of the batioual Varitiate yusrutu Creravtch 
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powers opened fire upon each other at a lange Destroyers, and their big sisters, the flotilla- 
of ten mdes, and at even greater distances in leaders, are the cavalry of the seas, guarding 

other cases Dunng war mine-fields have the larger ships and dehvering swift hussar- 

proved to be of the utmost importance , and strokes inth torpedoes and guns As an anti- 

German submarmes have been successful m dote to the submarine, seeking whom it may 

several instances m destroying Bntish and Alhed devour, they are mvaluable Other enemies 

warships, although the undersea craft have acted of the latter aie the various types of amcraft 

chiefly against merchant vessels, vhich as a rule used by the Fleet Air Arm When afloat, the 

were unarmed or only hghtly armed The landplanes are carried on the huge vessels with 

heavily-armed battleships and battle cniisers, fiat, open decks called aircraft-camers, while 

which can hurl projectiles weighing a ton seaplanes are carried on battleships and cruisers, 

for a distance of 20 miles, form the b^ackbone from which they can be catapulted The httle 

of the opposmg navies , but even to day it still re- friends of the fleet include mme-layers and 

mains a question bow 
fai the submarme and 
long-distance, heavy 
bombmg aircraft have 
hmited the effective- 
ness of such great 
ships 

Of the innumerable 
ships composing a 
navy, fiist is the 
battleship, the heav}' 
monster of the fleet 
The battle-crmser is 
its more athletic son, 
capable of appearmg 
on the scene of 
action quicker and 
puttmg up a stiff 
fight until the arrival 
of its parent, as was 
the case at Jutland 
Its gun-power is less, 
and its body more 
delicate, the idea 
being that “ speed is 
armour ” Armoured 
and protected cruisers 
(of 8-10,000 tons) are 
the pohcemen of the 
ocean highways Thej’ 
perform all manner of 
useful jobs In addi 
tion to looking after 
traffic — ^whioh imphes 
the protection of the 
commerce of their 
own country and the 
arrestmg of that of 



theenemy — ^theyscout 
for information, sup- 
port the hght cruiseis 
and destroyers which 
spy nearer the hostile 
coast, attack trans- 
ports should oppor- 
tunity serve, and form 
an evcellent third kn*' 
of defence 


ARM BADGES OF RANKS AND RATINGS IN THE NAVY 


1 Fett} Officer 

2 Leading Seaman. 

3 Good Conduct Badgee 

4 Gunners Mate: 
a BirectorLajer 

G Captain of Gun 1st Class 

7 Cbief Petty Officer (Gunner) 

8 Bange Taker 1st Ch«- 

9 Torpedo Gunner s Mite 

10 Torpedo Coxsmin 

11 Leading Torpedo Mm 

12 Chief Fett\ Officer 

(Torpedoes) 


13 Diver 

14 Obseners Mate 

15 % isual Signilmm Ist Class 

16 Tiaual Signalmm 3rd Class. 
1? Signalman 

18 Sunetmgllccorder 

19 Wireless Telegraphist 1st Cl 

20 W irelcss Telegraphist 3nl Cl 

21 Mechamclan 

22 Pettj Officer Stoker 

23 Leading Stoker 

24 Chief Pboto^pher 
2a Chief VrmoiiTor md 

Armonar 


20 Chief Siupn right 
27 Physical Training Instructor 
3S Submarine Detector 
Instructor 

29 Submanne Detector 

Opentor 

30 Regulating Pettv Officer 

31 Master at Arms 

32 Writer 

23 Supple Rating 

24 Sick Berth Attendant 
3a Bugler 

20 Marksman Badge 
(Musketrv) 
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mme-sweepers, sloops, high-speed motor torpedo 
boats iivei gunboats, repair ships, tankers, 
store-ships and floating hospitals Lastly, there 
are the great shaUow-draught monitors, ships 
built like floatmg forts, very thickly-armoured 
and carrymg one or more enormous 20-inGh 
guns They are used to bombard coasts, destroy 
submanne and destroyer bases, and to cover the 
landing of troops In the War of 1914-18 British 
momtors proved very effective m harassmg 
the German bases on the Belgian coast 

Great Bntam has always held first place m 
naval construction, and m 1908 she startled 
the world by building the first “ Dreadnought ” 
This great vessel was then more terrible than 
any other battleship and was armed only with 
“ all big guns ” Immediately the other powers 
were forced to budd ships bke the Dreadnought, 
and all earher-built battleships were labelled 
pre-dreadnoughts and regarded as almost 
obsolete Then came super-dreadnoughts, war 
vessels which were stronger and more dangerous 
btiU, with 14- to 16-mch guns Thus the great 
powers continued to vie with one another in 


producmg bigger and bigger battleships, whose 
size was limited only by the size of harbours 
docks, and marme canals So rapid were the 
changes that no vessel could be called “first- 
class ” for more than five years, and the dizzily 
mountmg naval budgets tlmeatened to bankrupt 
aU the' maritime powers of the world 

Probably the busiest class of vessels m war- 
time are the destroyers, which prove a ventable 
terror to enemy submannes and are extensively 
used m patrol and convoy service They were 
designed to prey upon the torpedo-boat— 
whence their name “ torpedo-boat destroyeis,” 
now shortened to “ destroyers ” Today, tor- 
pedo-boats as a separate class — exceptmg 
submannes, which are all torpedo-boats — ^have 
virtually disappeared , but torpedoes (g v ) are 
still a part of the armament of battleships, 
destroyers, and cruisers 
Great Britain long held the view that, owing 
to her island position and her empire scattered 
over the globe, considerations of safety made it 
absolutely necessaiy to have a navy as strong 
as the combined navies of any two other powers 
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CADETS IN THE FIRST STAGE OF SEA TRAINING 



Central Preee 


The boys w! o are to be the future officers oi the Royai Navy be^xn their training with a course at the Roval Naval College 
Dartmouth, at the age of between twelve and thirteen The course lasts for just under four vears, and the boys then go to 
sea m a training ship carrying about 250 cadets and a small crew of trained seamen The cadets perform the ordinary 
duties of a ship’s crew Here boys on board the traimng-sbip Vindictive are stowing the after-deck awning 
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and at the beginning of the War of 1914-18 she 
actually possessed more warships than her two 
nearest competitors, Germany and the Umted 
States, combmed Durmg that War both the 
British and the Umted States navies were 
enormously increased by new constructions, 
while the best of the German Navy was 
finally sunk by the Germans themselves at 
Scapa Flow after its surrender 

The first great naval battle of which we have 
a clear story was the battle of Salamis, m 480 
B c , m which the Greek fleet defeated a horde 
of Persian vessels, and saved Athena and the 
western world from Asiatic mvasion These 
ships at Salamis were chiefly “ triremes ” — ^long 
“ galleys ” with three banks or rows of oars 
worked by slaves In the days of Rome’s power 
there were even " qumqueremes ” —great high 
galleys with five bai^s of oars and rowers, placed 
one above the other As late as 1571, when the 
West, as represented by the navies of Vemce, 
Spam, and the Papal States, agam defeated the 
East, as championed by a vast Turkish fleet, at 
the battle of Lepanto, the vessels used were 
stiU galleys, but propelled by a single row of 
oars on each side 

When Navies Took to Sails 

The oared galleys, however, were suited only 
to the comparatively calm navigation of the 
Mediterranean During the Middle Ages the 
countries about the Baltic and the North Sea 
had adapted the saihng vessel to warfare, and 
the 1 6th century saw the transformation of all 
navies from oar to sail Holland, which was 
then a great mercantile nation, long took the 
lead m naval power The hardy sailors of 
Britam showed their power m 1588 by defeating 
the “ invincible Armada ” of Phihp 11, and in 
the next century they wrested the control of the 
sea from the Dutch The great dianst, Samuel 
Pepys, gives an excellent first-hand account of 
this period of our naval history The 18th 
century was one long struggle with the French, 
but Nelson’s great triumph at Trafalgar in 1805 
defimtely estabhshed Great Bntam’s naval 
supremacy and her position as a maritime 
empire 

The next great changes in naval warfare took 
place with the introduction of steam power and 
ironclads, m place of the old wooden saihng 
ships of var Then began a race among the 
nations to improve their powder and strengthen 
their guns, and to defend themselves by buildmg 
larger and larger warships with heavy armour 
Fightmg vessels became finally forts of steel 
afloat, yet still guns were able to pierce their 
hulls New processes of hardenmg ship armour 
were followed by new improvements m guns and 
projectiles, rendering them capable of piercmg 
even 10 inch mckelled steel Fuel oil, which 
can be stored in small spaee and is almost smoke- 


less, IS non used on all ships m the British Navy 
The danger m this system hes m the fact that 
Bntam might be cut off from her oil supphes m 
time of war There has also been developed a 
system called the “ electric drive,” whereby the 
engines run dynamos, and the current is used 
m motors attached to the screws 

Facts About the Modem Battleship 
The crew numbers about 1,400 The ship 
has several anti-aircraft guns, is subdivided 
mto watertight compartments so that even two 
torpedoes cannot sink it, and is heavily 
armoured, particularly below the water-lme 
These new vessels are the first Bntish “ capital 
ships ” since the completion of the Nelson and 
Rodney m 1927 Several of the older battle- 
ships, however, have undergone extensive 
refitting The battle-cruiser Hood, which was 
commissioned in 1920, displaces 41,200 tons, 
and IS at present our largest warship Germany 
has introduced the so called pocket battleship, 
a vessel of only 10,000 tons displacement, but 
mountmg six 11-mch guns and havmg a speed of 
26 knots and an enormous ocean range 
To prevent rumous competition m naval 
buildmg President Hardmg called the Washing- 
ton Coherence m 1921-22, which estabhshed a 
5-5-3 ratio for capital ships between the Umted 
States, Great Bntam, and Japan, with a 1 67 
proportion for France and Italy Limitations 
for smaller craft were agreed upon by the 
Umted States, Great Britam, and Japan at 
the 1930 London Conference A Five-Power 
Conference was opened m London m December, 
1935, for the purpose of reaching mtemational 
agreement on the further reduction of naval 
armaments Japan withdrew m January, 1936 
In March, 1936, a treaty, signed by Great 
Bntam, the USA, and France only, provided 
that for BIX years each nation should disclose 
annually to the others its buildmg programme 
and fixed tonnage and age limits for various 
classes of ships An Anglo German naval 
treaty was signed June 18, 1935, whereby 
Germany agreed to limit the size of her Navy in 
future to thirty-five per cent of the total tonnage 
of tbe combmed navies of the British Common- 
wealth of Nations This treaty was subse 
quently repudiated As a result of Japan’s 
refusal m 1938 to disclose the size of her new 
narships, plans began to be made m Bntam 
and the USA for vessels larger than any 
before seen The suggested displacement was 
at least 43,000 tons 

A Naval Officer’s Career 
There are two ways of becommg an officer m 
the Royal Navy In the first, a boy must pass 
through a course of training at the Royal Naval 
College, Dartmouth He must be bctvcen the 
ages of 13 years 4 months and 13 years 8 months 
on the December 1, Apnl 1, or August 1 before 
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being admitted, and he must be a British subject 
and the son of British subjects 
Application for admission should be made to 
the private secretary of the Fust Lord of the 
Admiralty The candidates -vviU be asked to 
attend before the interview committee, which 
will classify them accoiding to their suitability 
for the service The First Lord will then select 


Men between the ages of 17J and 25 may enter 
as seamen for special service They will be 
required to engage for a penod of 12 years, of 
which not more than 7 years will be served in the 
fleet At the end of this penod of active service 
they will be discharged, and, if they are m aU 
respects fit and recommended, will be enrolled 
m the Royal Fleet Reserve to complete a total 


the number requited, who will be asked to pass a of 12 years’ active and reserve service combined 
qualifying examination m Enghsh, history, After that they will be ehgible for re-enrolment 
geometry, aiithmetic, and algebia The course m the reserve under the same conditions as 
at Daitmouth lasts for nearly four years — continuous-service men Fuller particulars can 
eleven terms, to be exact — after winch the naval be obtamed from the local naval recruiting 
cadet goes to sea as a midshipman officer 

The second way to become an officer is by a Entrance as an Artificer 

competitive examination, which is the same as A certain number of boys can enter the Navy 
the one for the Army and Air Force Candi- as artificer apprentices Examinations are held 
dates for this must be between seventeen and twice a year, m April and October, and the 
eighteen yeais Full particulars can be ob- successful candidates then undergo a penod of 
tamed from the Civil Service Commission, Bur- traimng, bemg paid a small wage during this 
hneton Gardens, London, Wl, or from the tune At the end of thejr trainmg, and after 
Admiralty, Whitehall, London. S W passing the required exammation. these boys, 

Hmv to Become a Seaman being then 18 years old, become en^e-room 

n Rnval Navv as seamen artificers, fifth class (leading rate), and are paid 

Boys can enter the Roya at £1 IGs Id a week The traimng is earned out 

between the ages of 15 and 16^ They m Chatham Fuller particulars can be obtained 

have the written consent of therr ^ booklet called “ How to Jom the Navy,” 

guardians, and must reach a certain oubhshed by the Admiralty and obtainable 

standard, not less than 5 ft m height and a chest gil^slied ^ 

measurement of 30 J inches A good elementa^ certain number of 

education is essential, and eyesight must te The f ,^dets To secure 

perfect They must be of Bntish nationally. J^^^S X^fpSis the youth must be 
and the sons of Bntish-born succeSful m a^competitive exammation held 

boys are trained as seamen, and at the ^8® ^ twice a year and must be then between the 
d satisfactory, are rated as ordmary seamen tmee^a the 


u. Dti.uioio.v-vv/-jr, — - aees of 17 and 18 years The subjects or tne 

and enter upon a service of U years exammation aie the same as those for entrance 

Those who do not enter t^ service a Royal Mihtary Academy, Woolwich, and 

early ages can join later The If ^ College. Sandhurst, with 

vary according to the branch which certam exceptions Successful candidates must 

proposes to entei Men abihty to swim On appoint ent 

12 years, and at the end of that time may p trained for twelve months, partly in 

volunteer for a further penod HMS Frobisher and the remamder of the time 

forapension_^pnfew e^ 2'Llgomg ships 


^ermrs™ nt to one of fbe r^al na^ depoH 
which are at Portsmouth, f 

port, and there they undergo a Pf 
m disciplme, naval routme, and the f taes of 
their particular rating before being sent to sea 

A soo^d character and refeiences are lequued, 

ind before being accepted, candidates must 
and ueiore ® rlj P-vammation 
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m sea-gomg ships Full Pf 
examination can be obtamed from the Ci 
Service Commission 

Naval Ranks and Services 
The officers’ ranlcs m the Royal Navy aref 
desoBiiding order, as follows Admiral of tbe 
meet, A<Lm.I, V.ee-AdmmJ 


undergo a stnet medical and dental examma Commander, Lieutenant, Sub-Lieutenant, and 

ProSotion to higher ratings is made as Commamer. Mediterranean 

vacancies occur GeneraUy, there ®'^® Ynd Clima Station are the prio®^!! 

tests which a man must undergo o , Naval Commands The ®®y®] 




